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Sampling and Analysis Plan 

As shown in Table 2-1, the 303(d) listed stream segments in the Flathead TMDL Planning are 
listed as impaired for sediment. The 1996 impairment determination was based on limited data 
and recent, available data were inconclusive regarding potential sediment related impairments. 
As a result, a minimum of one site per stream segment was sampled for the following 
parameters: 

• Physical Habitat Parameters - Wolman pebble counts, Pfankuch Ratings, channel cross- 
sections, longitudinal profile (slope) 

• Biological Parameters - Macroinvertebrates 

The sample sites are listed in Table 3-1 and shown in Figure 3-1. When possible, sampling sites 
were located at historical Forest Service sites with existing Pfankuch information. For streams 
lacking historical Pfankuch data, the sampling site was located at the mouth of the drainage. 
Sites were located in Rosgen C Channel types with the expectation that these channel types are 
most responsive to upstream impacts. 

Forest Service protocols (Harrelson, 1994) were followed for the physical habitat measurements. 
The stream reach for the assessment was established at ten times the stream width upstream from 
the midpoint and ten times the stream width downstream from the midpoint. Additional detail on 
establishing a reach is provided in the Stream Channel Reference Sites: An Illustrated Guide to 
Field Technique (Harrelson, 1994). Physical surveys include channel cross-section 
measurements, Pfankuch ratings, and Wolman pebble counts. 

The Pfankuch Stream Channel Stability rating (Pfankuch, 1978) uses a qualitative visual 
measurement with associated mathematical values to reflect stream conditions. The rating is 
based on 15 catgeories: six related to the bottom of the stream channel (the part of the channel 
covered by water yearlong), five related to the lower banks (covered by water only during spring 
runoff), and four related to the upper banks (covered by water only during flood stages). 
Acceptable Pfrankuch ratings have been refined based on their Rosgen stream classification 
(Rosgen 1996). 

Wolman pebble counts involved walking a transect in a riffle section from bankfuU to bankfuU 
width. The field person placed one foot in front of the other and, without looking down, selected 
a rock and measured the intermediate diameter of the rock. This information was recorded and 
the procedure followed until a minimum of 100 rocks per transect were counted (Wolman, 
1954). 

Pfankuch ratings and Wolman pebble counts were completed at three sites in the stream reach 
(upper limit, midpoint, and the lower limit). Channel cross-section measurements were 
completed only at the midpoint. Elevation data was gathered every five feet in the center of the 
bankfuU width. This data was used to generate a longitudinal profile for each stream. 
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EPA and FNFS staff collected macroinvertebrate samples in August 2003. Field staff kicked and 
scrubbed a square meter area of the stream bottom substrate until 300 organisms were collected 
in a D-frame net (1 mm mesh size). These protocols followed methods established by MT DEQ 
(MT DEQ, 2003). 
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Table 1. Sample designations and locations. Sites are listed by drainage in upstream-to-downstream order. North, Middle, and South Forks of the Flathead 

River drainage, August 2002 and August and September 2003. 



Site Location 


Description 


Sampling 
Date 


Latitude/ Longitude 


Parameters 
CS Pf LP 


W 


M 


North Fork of the Flathead River 



Whale Creek 



Whale Creek #2 

Whale Creek 
Upstream Site 

Whale Creek 
Whale Creek #1 



800 ft. above FS Rd 

#1672 

Above FS Rd #1672 

At North Fork 

Bridge 

2000 ft. above 

Moose Creek Rd 

(#1671) 



07-17-03 
08-27-03 
08-27-03 

07-14-03 



48.85996/114.55266 
48.85988/114.54779 

48.85146/114.36242 
48.863.43/114.46546 



X X X X 



X X X X 



X 
X 



> 
■o 
■o 
n> 

3 

a. 

o 



Red Meadow 



Red Meadow 

Creek 

Red Meadow 

Creek 

South Fork Red 

Meadow 



At North Fork Road 

Approx. 3 miles u.s. 
ofFSRd#115 
1000 ft. U.S. of North 
Fork Road 



08-27-03 48.80707/114.34727 

07-08-03 48.80874/114.43084 

07-10-03 48.80430/114.34601 



X 
X 



X X 
X X 



X 
X 



X 



North Fork Coal Creek 



North Fork Coal 

Creek 

North Fork Coal 

Creek #1 

North Fork Coal 

Creek #2 



Above Bridge on FS 
Rd #317 to S Fork 
1 mile along FS Rd 
#317b 

Approx. 4 miles 
along FS Rd #317b 



08-27-03 48.69178/114.37678 

10-01-03 48.70605/ 114.45939 

10-07-03 48.69165/114.39179 



X 
X 



X X 
X X 



X 
X 



X 



» 

■a 

3 

» 

3 

a 
> 

3 

< 

V) 

5)" 



South Fork Coal Creek 



O 

■ 



South Fork Coal 
Creek #1 

South Fork Coal 
Creek#2 



Above Bridge on FS 
Rd #317 

Upstream of FS 
boundary w/ state 
lands 



08-27-03 
(macro) / 
09-15-03 

09-23-03 



48.67474/114.40942 



48.68306/114.36524 



X X X X X 



X X X X 



o 

■ 



Site 



Location 



Description 



Sampling Latitude/ Longitude 
Date 



Parameters 

CS Pf LP W M 



Coal Creek 



Coal Creek 

Coal Creek #1* 
Coal Creek 

Coal Creek #2 



At Deadhorse Bridge 08-27-03 

2000' Above 10-07-03 
Deadhorse Bridge 

At North Fork Road 08-27-03 



Approx. 1000' above 

Rd #317 



10-15-03 



48.67383/114.32448 



48.68819/114.19916 



48.66157/114.24334 



Granite Creek 



Granite Creek 



Granite Creek 



100 ft d.s. of 
Tumbler Crk 
confluence 
100 ft d.s. 
Challenge/Dodge 
Confluence 



09-10-03 48.22313/113.33156 



07-16-03 48.22660/113.33263 



X X X X 



X X X X 



X X X X 



X 



X 



Middle Fork of the Flathead River 


Morrison Creek Morrison Creek 


1 mile past Trail 
#154 on Rd #569 


07-15-03 

/08-26-03 

(macro) 


48.21572/113.29020 


X 


X 


X 


X 


X 


Challenge Creek Challenge Creek 


Near Campground 


08-26-03 


48.23018/113.33150 










X 



X 



Skyland Creek 



Skyland Creek 



Above confluence 
with Bear Creek 



08-23-02 48.2929 / 113.3890 



X X 



South Fork of the Flathead River 



Sullivan Creek 



Sullivan Creek 
Sullivan Creek 



Above confluence 
with Conner Creek 

Below Quintonkian 08-22-02 



47.9756 / 113.6687 
48.0278/113.7052 



XX XX 

XX XX 
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Biological Reports 



Three biological reports on the Sullivan and Skyland Creek and the Flathead River drainage are 

included in this section. 
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INTRODUCTION 

Aquatic invertebrates are aptly applied to bioassessment since they are known to be 
important indicators of stream ecosystem health (Hynes 1970). Long lives, complex life cycles 
and limited mobility mean that there is ample time for the benthic community to respond to 
cumulative effects of environmental perturbations. 

This report summarizes data collected in August 2002 from two sites on Sullivan Creek 
and one site on Skyland Creek in Flathead County, Montana. These study sites lie within the 
Canadian Rockies ecoregion (Woods et al. 1999). 

A multimetric approach to bioassessment such as the one applied in this study uses 
attributes of the assemblage in an integrated way to measure biotic health. A stream with good 
biotic health is "...a balanced, integrated, adaptive system having the full range of elements 
and processes that are expected in the region's natural environment..." (Karr and Chu 1999). 
The approach designed by Plafkin et al. (1989) and adapted for use in the State of Montana has 
been defined as "... an array of measures or metrics that individually provide information on 
diverse biological attributes, and when integrated, provide an overall indication of biological 
condition." (Barbour et al. 1995). Community attributes that can contribute meaningfully to 
interpretation of benthic data include assemblage structure, sensitivity of community members 
to stress or pollution, and functional traits. Each metric component contributes an 
independent measure of the biotic integrity of a stream site; combining the components into a 
total score reduces variance and increases precision of the assessment (Fore et al. 1996). 
Effectiveness of the integrated metrics depends on the applicability of the underlying model, 
which rests on a foundation of three essential elements (Bollman 1998a). The first of these is 
an appropriate stratification or classification of stream sites, typically, by ecoregion. Second, 
metrics must be selected based upon their ability to accurately express biological condition. 
Third, an adequate assessment of habitat conditions at each site to be studied enhances the 
interpretation of metric outcomes. 

Implicit in the multimetric method and its associated habitat assessment is an 
assumption of correlative relationships between habitat measures and the biotic metrics, in the 
absence of water quality impairment. These relationships may vary regionally, requiring an 
examination of habitat assessment elements and biotic metrics and a test of the presumed 
relationship between them. Bollman (1998a) has recently studied the assemblages of the 
Montana Valleys and Foothill Prairies ecoregion, and has recommended a battery of metrics 
applicable to the montane ecoregions of western Montana. This metric battery has been shown 
to be sensitive to impairment, related to measures of habitat integrity, and consistent over 
replicated samples. 

METHODS 

Samples were collected in August 2002 by Montana DEQ and US Environmental 
Protection Agency personnel. Sample designations and site locations are indicated in Table la. 
The site selection and sampling method employed were those recommended in the Montana 
Department of Environmental Quality (DEQ) Standard Operating Procedures for Aquatic 
Macroinvertebrate Sampling (Bukantis 1998). The "traveling kick" collection procedure was 
employed for the samples; duration and length for only two of the samples was provided and 
are indicated in Table lb. Aquatic invertebrate samples were delivered to Rhithron Associates, 
Inc., Missoula, Montana, for laboratory and data analyses. 

In the laboratory, the Montana DEQ-recommended sorting method was used to obtain 
subsamples of at least 300 organisms from each sample, when possible. Organisms were 
identified to the lowest possible taxonomic levels consistent with Montana DEQ protocols. 
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Table la. Sample designations and locations. Sites are listed by drainage in upstream-to- 
downstream order. Sullivan and Skyland Creeks, August 2002. 



Site 


Station ID 


Activity ID 


Location Description 


Latitude/ Longitude 


SULl 


C08SULLC01 


02-C200-M 


Sullivan Creek above 
confluence with Conner 
Creek 


47°0'58.5367 1 13°0'40. 122" 


SUL2 


C08SULLC02 


02-C201-M 


Sullivan Creek below 
Quintonkian 


48°0'1.6687 1 13°0'42.3 12" 


SKY 


C08SKYLC01 


02-C202-M 


Skyland Creek above 
confluence with Bear 
Creek 


48°0'17.574"/ 1 13°0'23.34" 



Table lb. Sample collection procedure, duration, and length. Sullivan and Skyland Creeks, 
August 2002. 



Site 


Sampling 
Date 


Collection 
Procedure 


Duration 


Length 


SULl 


8-22-02 


KICK 


Not recorded 


Not recorded 


SUL2 


8-22-02 


KICK 


2 MINUTES 


40 FEET 


SKY 


8-23-02 


KICK 


1:21 MINUTES 


20 FEET 



To assess aquatic invertebrate communities in this study, a multimetric index 
developed in previous work for streams of western Montana ecoregions (Bollman 1998a) was 
used. Multimetric indices result in a single numeric score, which integrates the values of 
several individual indicators of biologic health. Each metric used in this index was tested for its 
response or sensitivity to varying degrees of human influence. Correlations have been 
demonstrated between the metrics and various symptoms of human-caused impairment as 
expressed in water quality parameters or instream, streambank and stream reach morphologic 
features. Metrics were screened to minimize variability over natural environmental gradients, 
such as site elevation or sampling season, which might confound interpretation of results 
(Bollman 1998a). The multimetric index used in this report incorporates multiple attributes of 
the sampled assemblage into an integrated score that accurately describes the benthic 
community of each site in terms of its biologic integrity. In addition to the metrics comprising 
the index, other metrics shown to be applicable to biomonitoring in other regions (Kleindl 1995, 
Patterson 1996, Rossano 1995) were used for descriptive interpretation of results. These 
metrics include the number of "dinger" taxa, long-lived taxa richness, the percent of predatory 
organisms, and others. They are not included in the integrated bioassessment score, however, 
since their performance in western Montana ecoregions is unknown. However, the relationship 
of these metrics to habitat conditions is intuitive and reasonable. 

The six metrics comprising the bioassessment index used in this study were selected 
because, both individually and as an integrated metric battery, they are robust at 
distinguishing impaired sites from relatively unimpaired sites (Bollman 1998a). In addition, 
they are relevant to the kinds of impacts that are present in Sullivan and Skyland Creeks. They 
have been demonstrated to be more variable with anthropogenic disturbance than with natural 
environmental gradients (Bollman 1998a). Each of the six metrics developed and tested for 
western Montana ecoregions is described below. 

1. Ephemeroptera (mayfly) taxa richness. The number of mayfly taxa declines 
as water quality diminishes. Impairments to water quality which have been demonstrated 
to adversely affect the ability of mayflies to flourish include elevated water temperatures, 
heavy metal contamination, increased turbidity, low or high pH, elevated specific 
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conductance and toxic chemicals. Few mayfly species are able to tolerate certain 
disturbances to instream habitat, such as excessive sediment deposition. 

2. Plecoptera (stonefly) taxa richness. Stoneflies are particularly susceptible to 
impairments that afl"ect a stream on a reach-level scale, such as loss of riparian canopy, 
streambank instability, channelization, and alteration of morphological features such as 
pool frequency and function, riffle development and sinuosity. Just as all benthic 
organisms, they are also susceptible to smaller scale habitat loss, such as by sediment 
deposition, loss of interstitial spaces between substrate particles, or unstable substrate. 

3. Trichoptera (caddisfly) taxa richness. Caddisfly taxa richness has been shown 
to decline when sediment deposition affects their habitat. In addition, the presence of 
certain case-building caddisflies can indicate good retention of woody debris and lack of 
scouring flow conditions. 

4. Number of sensitive taxa. Sensitive taxa are generally the first to disappear as 
anthropogenic disturbances increase. The list of sensitive taxa used here includes 
organisms sensitive to a wide range of disturbances, including warmer water temperatures, 
organic or nutrient pollution, toxic pollution, sediment deposition, substrate instability and 
others. Unimpaired streams of western Montana typically support at least four sensitive 
taxa (Bollman 1998a). 

5. Percent filter feeders. Filter-feeding organisms are a diverse group; they 
capture small particles of organic matter, or organically enriched sediment material, from 
the water column by means of a variety of adaptations, such as silken nets or hairy 
appendages. In forested montane streams, filterers are expected to occur in insignificant 
numbers. Their abundance increases when canopy cover is lost and when water 
temperatures increase and the accompanying growth of filamentous algae occurs. Some 
filtering organisms, specifically the Arctopsychid caddisflies (Arctopsyche spp. and 
Parapsyche spp.) build silken nets with large mesh sizes that capture small organisms such 
as chironomids and early-instar mayflies. Here they are considered predators, and, in this 
study, their abundance does not contribute to the percent filter feeders metric. 

6. Percent tolerant taxa. Tolerant taxa are ubiquitous in stream sites, but when 
disturbance increases, their abundance increases proportionately. The list of taxa used 
here includes organisms tolerant of a wide range of disturbances, including warmer water 
temperatures, organic or nutrient pollution, toxic pollution, sediment deposition, substrate 
instability and others. 

Scoring criteria for each of the six metrics are presented in Table 2. Metrics differ in 
their possible value ranges as well as in the direction the values move as biological conditions 
change. For example, Ephemeroptera richness values may range from zero to ten taxa or 
higher. Larger values generally indicate favorable biotic conditions. On the other hand, the 
percent filterers metric may range from 0%to 100%; in this case, larger values are negative 
indicators of biotic health. To facilitate scoring, therefore, metric values were transformed into 
a single scale. The range of each metric has been divided into four parts and assigned a point 
score between zero and three. A score of three indicates a metric value similar to one 
characteristic of a non-impaired condition. A score of zero indicates strong deviation from non- 
impaired condition and suggests severe degradation of biotic health. Scores for each metric 
were summed to give an overall score, the total bioassessment score, for each site in each 
sampling event. These scores were expressed as the percent of the maximum possible score, 
which is 18 for this metric battery. 

The total bioassessment score for each site was expressed in terms of use-support. 
Criteria for use-support designations were developed by Montana DEQ and are presented in 
Table 3a. Scores were also translated into impairment classifications according to criteria 
outlined in Table 3b. 
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Table 2. Metrics and scoring criteria for bioassessment of streams of western Montana 
ecoregions (B oilman 1998a). 

Score 

Metric 3 2 1 0~~ 

Ephemeroptera taxa richness 

Plecoptera taxa richness 

Trichoptera taxa richness 

Sensitive taxa richness 

Percent filterers 

Percent tolerant taxa 



> 5 


5- 


4 


3-2 


< 2 


>3 


3 - 


2 


1 





>4 


4- 


3 


2 


< 2 


>3 


3 - 


2 


1 





0-5 


5.01 


- 10 


10.01-25 


>25 


0-5 


5.01 


- 10 


10.01-35 


>35 



Table 3a. Criteria for the assignment of use-support classifications / standards violation 
thresholds (Bukantis 1998). 


% Comparability to reference 


Use support 


>75 

25-75 

<25 


Full support--standards not violated 

Partial support--moderate impairment- 
standards violated 

Non-support--severe impairment--standards 
violated 


Table 3b. Criteria for the assignment of impairment classifications (Plafkin et al. 1989). 


% Comparability to reference 


Classification 


> 83 
54-79 
21-50 
<17 


nonimpaired 
slightly impaired 
moderately impaired 
severely impaired 



In this report, certain other metrics were used as descriptors of the benthic community 
response to habitat or water quality but were not incorporated into the bioassessment metric 
battery, either because they have not yet been tested for reliability in streams of western 
Montana, or because results of such testing did not show them to be robust at distinguishing 
impairment, or because they did not meet other requirements for inclusion in the metric 
battery. These metrics and their use in predicting the causes of impairment or in describing its 
effects on the biotic community are described below. 

• The modified biotic index. This metric is an adaptation of the Hilsenhoff Biotic Index 
(HBI, Hilsenhoff 1987), which was originally designed to indicate organic enrichment of 
waters. Values of this metric are lowest in least impacted conditions. Taxa tolerant to 
saprobic conditions are also generally tolerant of warm water, fine sediment and heavy 
filamentous algae growth (Bollman 1998b). Loss of canopy cover is often a contributor 
to higher biotic index values. The taxa values used in this report are modified to reflect 
habitat and water quality conditions in Montana (Bukantis 1998). Ordination studies of 
the benthic fauna of Montana's foothill prairie streams showed that there is a 
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correlation between modified biotic index values and water temperature, substrate 
embeddedness, and fine sediment (Bollman 1998a). In a study of reference streams, the 
average value of the modified biotic index in least-impaired streams of western Montana 
was 2.5 (Wisseman 1992). 

Taxa richness. This metric is a simple count of the number of unique taxa present in a 
sample. Average taxa richness in samples from reference streams in western Montana 
was 28 (Wisseman 1992). Taxa richness is an expression of biodiversity, and generally 
decreases with degraded habitat or diminished water quality. However, taxa richness 
may show a paradoxical increase when mild nutrient enrichment occurs in previously 
oligotrophic waters, so this metric must be interpreted with caution. 
Percent predators. Aquatic invertebrate predators depend on a reliable source of 
invertebrate prey, and their abundance provides a measure of the trophic complexity 
supported by a site. Less disturbed sites have more plentiful habitat niches to support 
diverse prey species, which in turn support abundant predator species. 
Number of "dinger" taxa. So-called "dinger" taxa have physical adaptations that allow 
them to cling to smooth substrates in rapidly flowing water. Aquatic invertebrate 
"dingers" are sensitive to fine sediments that fill interstices between substrate particles 
and eliminate habitat complexity. Animals that occupy the hyporheic zones are 
included in this group of taxa. Expected "dinger" taxa richness in unimpaired streams 
of western Montana is at least 14 (Bollman 1998b). 

Number of long-lived taxa. Long-lived or semivoltine taxa require more than a year to 
completely develop, and their numbers decline when habitat and/or water quality 
conditions are unstable. They may completely disappear if channels are dewatered or if 
there are periodic water temperature elevations or other interruptions to their life 
cycles. Western Montana streams with stable habitat conditions are expected to support 
six or more long-lived taxa (Bollman 1998b). 



RESULTS 

Habitat Assessment 

Table 4 shows the habitat parameters evaluated, parameter scores and overall habitat 
evaluations for the study sites. Overall habitat conditions received positive evaluations; all sites 
studied were categorized as optimal. 

At the upper site on Sullivan Creek (SULl), assessment of the instream habitat 
parameters suggested that benthic substrates were somewhat less diverse than expected, 
although no appreciable sediment deposition or embeddedness was noted. Flow conditions 
were judged sub-optimal. Streambank stability and vegetation appeared sub-optimal, and the 
riparian zone width was mildly abbreviated. 

At the lower site on Sullivan Creek (SUL2), some sediment deposition was reported, and 
benthic substrate diversity was somewhat depressed. Sub-optimal flow conditions were noted 
here. Streambank stability was judged marginal on one side of the channel and sub-optimal on 
the other side; some disruption of vegetative protection was appraised. Riparian zone width 
appeared to be somewhat foreshortened. 

Benthic substrates were mildly embedded, and sediment deposition was noted in the 
evaluated reach of Skyland Creek (SKY). Substrates were less diverse than expected. 
Streambanks were judged stable, although some disruption of vegetation was reported, and 
some erosion potential was reported relative to higher floodplain terraces. On one side of the 
channel, mild abbreviation of the riparian zone was noted. 
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Table 4. Stream and riparian habitat assessment. All 3 sites were assessed based upon criteria 
developed by Montana DEQ for streams with riffle/run prevalence. Site locations are given in 
Table la. Sullivan and Skyland Creeks, August 2002. 



Max. possible 
score 


Parameter 


SULl 


SUL2 


SKY 


10 


Riffle 
development 


10 


10 


9 


10 


Benthic substrate 


8 


8 


8 


20 


Embeddedness 


20 


20 


15 


20 


Channel 
alteration 


20 


20 


20 


20 
20 


Sediment 

deposition 

Channel flow 

status 


20 
14 


15 
14 


15 
19 


20 


Bank stability 


8/6 


5/3 


9/9 


20 


Bank vegetation 


8/6 


8/7 


8/6 


20 


Vegetated zone 


8/8 


8/6 


8/9 


160 


Total 


136 


124 


135 




Percent of 
maximum 


85% 


78% 


84% 




CONDITION* 


OPTIMAL 


OPTIMAL 


OPTIMAL 



Condition categories: Optimal > 80% of maxirtiuni score; Sub-optimal 75 - 56%; Marginal 49 - 29%; Poor <23%. 
(Plafkin et al. 1989). 

Bioassessment 

Table 5 itemizes each contributing metric and shows individual metric scores for each 
site. Tables 3a and 3b above show criteria for use-support categories (Bukantis 1998) and 
impairment classifications (Plafkin et al. 1989) recommended by Montana DEQ. 

When this bioassessment method is applied to these data, resulting scores suggest that 
all 3 evaluated sites fully supported designated uses, and were essentially unimpaired 
biologically. Invertebrate assemblages, metric performances, and scoring were remarkably 
similar among the sites studied. 

Aquatic invertebrate communities 

Interpretations of biotic integrity in this report are made without reference to results of 
habitat assessments, or any other information about the sites or watersheds that may have 
accompanied the invertebrate samples. Interpretations are based entirely on: the taxonomic 
and functional composition of the sampled invertebrate assemblages; the sensitivities, 
tolerances, physiology, and habitus information for individual taxa gleaned from the writer's 
research; the published literature, and other expert sources; and on the performance of 
bioassessment metrics, described earlier in the report, which have been demonstrated to be 
useful tools for interpreting potential implications of benthic invertebrate assemblage 
composition. 

High mayfly taxa richness (8) and a low biotic index value (1.27) suggest that water 
quality at the upper site on Sullivan Creek (SULl) was unimpaired by nutrients or other 
pollutants. The site supported 6 cold-stenotherm taxa; cold, clean water appears to have been 
the rule here. Tolerant organisms composed a larger-than-expected proportion of the sampled 
animals, but a single taxon comprised the tolerant class at the site. This was the frequently- 
collected mayfly Baetis tricaudatus. The designation of this animal as "tolerant" may be 
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Table 5. Metric values, scores, and bioassessments for 3 sites on Sullivan and Skyland 
Creeks, August 2002. Site locations are given in Table la. 







SITES 






SULl 


SUL2 


SKY 


METRICS 




METRIC VALUES 




Bphemeroptera richness 


8 


8 


7 


Plecoptera richness 


4 


5 


4 


Trichoptera richness 


5 


6 


7 


Number of sensitive taxa 


7 


6 


4 


Percent filterers 











Percent tolerant taxa 


17.68 


11.74 
METRIC SCORES 


25.14 


Bphemeroptera richness 


3 


3 


3 


Plecoptera richness 


3 


3 


3 


Trichoptera richness 


3 


3 


3 


Number of sensitive taxa 


3 


3 


3 


Percent filterers 


3 


3 


3 


Percent tolerant taxa 


1 


1 


1 


TOTAL SCORE 
(max. = 18) 


16 


16 


16 


PERCENT OF MAX. 


89% 


89% 


89% 


Impairment 
classification* 


NON 


NON 


NON 


USE SUPPORT t 


FULL 


FULL 


FULL 



t Use support designations: See Table 3a. 

* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired, 

(SEV) severely impaired. See Table 3b. 



questionable; arguably, in this case ubiquity has been confused with tolerance. 

Fourteen "dinger" taxa were among the sampled assemblage, and 5 caddisfly taxa were 
present. These findings suggest that fine sediment deposition did not substantially limit hard 
substrate habitats. The overall taxa richness (24) seems low, but probably within expectations 
for a small montane stream. No fewer than 6 predator taxa were present at the site, suggesting 
that instream habitats were varied and available. Reach-scale habitat features, such as 
riparian zone function, streambank stability, and natural channel morphology were likely 
intact; four stonefly taxa were collected, and the richness of this insect order may be associated 
with large-scale habitat integrity. Among the stoneflies present at the site were the sensitive 
perlodids Kogotus sp. and Megarcys sp. Long-lived taxa were notably scarce; only 2 taxa were 
collected, and each was represented by but a single individual. Surface flow may be seasonal at 
this site. All expected functional components of an intact montane assemblage were present in 
the sample, but shredders were not as abundant as expected. This may be due to limited 
riparian inputs of large organic debris or to hydrologic conditions unfavorable for the retention 
of this material. 

Cold water of excellent quality appears to have persisted downstream; at the lower site 
on Sullivan Creek (SUL2); a low biotic index value (1.32) complemented high mayfly taxa 
richness (8). Among the 5 cold-stenotherm taxa collected here were the mayfly Drunella doddsi, 
and caddisflies in the Rhyacophila Iranda Group. Baetis tricaudatus vj&s the sole "tolerant" 
taxon collected. 

Stony benthic substrate habitats do not appear to have been compromised by fine 
sediment deposition, since 6 caddisfly taxa and 16 "dinger" taxa were supported at the site. 
Other instream habitats were probably diverse and undisturbed; this hypothesis is supported 
by the fact that no fewer than 10 predator taxa were present in the sample. Twenty-eight taxa 
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occurred in the sampled assemblage, a number that seems low, but is probably consistent with 
a small montane stream in good condition. Five stonefly taxa were collected, suggesting that 
reach-scale habitat features were not deficient. The site supported only a single semivoltine 
taxon, which could be related to a seasonal diminishment of surface flow. The functional 
composition of the assemblage was composed of all expected contributors, but similar to the 
upper site, this reach supported fewer shredders than expected. Lack of riparian inputs or 
unfavorable hydrologic conditions may explain the poor representation of this group. 

High mayfly taxa richness (7) and a low biotic index value (2.47) are evidence for 
unpolluted water at the site on Skyland Creek (SKY). Five cold-stenotherm taxa were present 
here, including the dipteran Glutops sp., and the stonefly Yoraperla sp. Cold water 
temperatures are indicated by these faunal elements. The (perhaps) unfairly maligned mayfly 
Baetis tricaudatus composed the "tolerant" class of organisms at the site. 

Fine sediment deposition did not substantially impair substrate habitats, since 13 
"dinger" taxa were collected, as well as 7 caddisfly taxa, including at least 5 species in the 
genus Rhyacophila. The total number of taxa (29) in the assemblage was within expected limits 
for a small montane system; ten of these taxa were predators. These findings suggest that 
instream habitats were diverse and available. No long-lived taxa appeared in the sampled 
assemblage, suggesting that surface flow may not persist year-round at this site. The site 
supported at least 4 species of stoneflies, which could indicate that reach-scale features such 
as streambanks, riparian zones, and channel morphology were basically functional. The 
functional composition of the assemblage included all expected groups in appropriate 
proportions. 

CONCLUSION 

• All 3 of the sites appraised in this study supported sensitive assemblages of 

invertebrates, suggesting excellent water quality and good instream and reach-scale 
habitat. Diversity appeared to be appropriate for small montane watersheds. The 
scarcity of long-lived taxa at these sites could imply seasonal diminishment of surface 
flow. Figure 1 plots bioassessment scores against habitat assessment scores. Symbols 
representing the 3 sites fall into the area of the graph that suggests both excellent water 
quality and good habitat conditions. 

Figure 1. Total bioassessment scores plotted against habitat assessment scores for sites on 
Sullivan and Skyland Creeks, August 2002. (After Barbour and Stribling 1991). 
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INTRODUCTION 

Aquatic invertebrates are aptly applied to bioassessment since they are known to be 
important indicators of stream ecosystem health (Hynes 1970). Long lives, complex life cycles 
and limited mobility mean that there is ample time for the benthic community to respond to 
cumulative effects of environmental perturbations. 

This report summarizes data collected in August and September 2003 from sites on the 
North and Middle Forks of the Flathead River drainage in Flathead County, Montana. Aquatic 
invertebrate assemblages were sampled by personnel of the U.S. EPA Region 8. All of the study 
sites lie within the Northern Rockies ecoregion (Woods et al. 1999). 

A multimetric approach to bioassessment such as the one applied in this study uses 
attributes of the assemblage in an integrated way to measure biotic health. A stream with good 
biotic health is "...a balanced, integrated, adaptive system having the full range of elements 
and processes that are expected in the region's natural environment..." (Karr and Chu 1999). 
The approach designed by Plafkin et al. (1989) and adapted for use in the State of Montana has 
been defined as "... an array of measures or metrics that individually provide information on 
diverse biological attributes, and when integrated, provide an overall indication of biological 
condition" (Barbour et al. 1995). Community attributes that can contribute meaningfully to 
interpretation of benthic data include assemblage structure, sensitivity of community members 
to stress or pollution, and functional traits. Each metric component contributes an 
independent measure of the biotic integrity of a stream site; combining the components into a 
total score reduces variance and increases precision of the assessment (Fore et al. 1996). 
Effectiveness of the integrated metrics depends on the applicability of the underlying model, 
which rests on a foundation of three essential elements (Bollman 1998a). The first of these is 
an appropriate stratification or classification of stream sites, typically, by ecoregion. Second, 
metrics must be selected based upon their ability to accurately express biological condition. 
Third, an adequate assessment of habitat conditions at each site to be studied enhances the 
interpretation of metric outcomes. 

Implicit in the multimetric method and its associated habitat assessment is an 
assumption of correlative relationships between habitat measures and the biotic metrics, in the 
absence of water quality impairment. These relationships may vary regionally, requiring an 
examination of habitat assessment elements and biotic metrics and a test of the presumed 
relationship between them. Bollman (1998a) has studied the assemblages of the Montana 
Valleys and Foothill Prairies ecoregion and has recommended a battery of metrics applicable to 
the montane ecoregions of western Montana. This metric battery has been shown to be 
sensitive to impairment, related to measures of habitat integrity, and consistent over replicated 
samples. 

METHODS 

Samples were collected in August and September 2003 by U.S. EPA personnel. Sample 
designations and site locations are indicated in Table 1. The site selection and sampling 
method employed were those recommended in the MT DEQ Standard Operating Procedures for 
Aquatic Macroinvertebrate Sampling (Bukantis 1998). Aquatic invertebrate samples were 
delivered to Rhithron Associates, Inc., Missoula, Montana, for laboratory and data analyses. 

In the laboratory, the MT DEQ-recommended sorting method was used to obtain 
subsamples of at least 300 organisms from each sample, when possible. Organisms were 
identified to the lowest possible taxonomic levels consistent with MT DEQ protocols. 
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Table 1. Sample designations and locations. Sites are listed by drainage in upstream-to-downstream order. North and Middle Forks 
of the Flathead River drainage, August and Septemebr 2003. 



O 
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Site 


Sampling Date 


Station ID 


Activity ID 


Location Description 


Latitude/ Longitude 


Kick 

Length / Duration 


North Fork of the Flathead River 










WHAL02 


08-27-03 


C06WHALC02 


03-0930-M 


WHALE CREEK UPPER 


48.85988/114.54779 


50 FEET/7 MIN 


WUALOl 


08-27-03 


C06WHALC0 1 


03-0929-M 


WHALE CREEK @ NORTH FORK BRIDGE 


48.85146/114.36242 


100 FEET/ 7: 30 MIN 


RDM 


08-27-03 


C06RDMEC01 


03-093 1-M 


RED MEADOW CREEK 


48.80707/114.34727 


150 FEET/ 10 MIN 


COLN 


08-27-03 


C06COLNC01 


03-0935-M 


NORTH FORK COAL CREEK 


48.69178/114.37678 


125 FEET/ 12:45 MIN 


COLS 


08-27-03 


C06COLSC01 


03-0934-M 


SOUTH FORK COAL CREEK 


48.67474/114.40942 


100 FEET/ 15 MIN 


COALOl 


08-27-03 


C06COALC01 


03-0933-M 


COAL CREEK @ DEADHORSE 


48.67480/114.31652 


200 FEET/ 10 MIN 


COAL02 


08-27-03 


C06COALC02 


03-0932-M 


COAL CREEK ON NORTH FORK ROAD 


48.68819/114.19916 


200/10:30 MIN 


Middle Fork of the Flathead River 










MORS 


08-26-03 


C07MORSC01 


03-0927-M 


MORRISON CREEK 


48.21572/113.29020 


100 FEET/ 14 MIN 


CHLG 


08-26-03 


C07CHLGC01 


03-0928-M 


CHALLENGE CREEK 


48.23018/113.33150 


150 FEET/ 15 MIN 


GRNT 


09-10-03 


C07GRNTC02 


03-0937-M 


GRANITE CREEK 


48.22313/113.33156 


70 FEET/ 15:27 MIN 


OLE 


09-29-03 


C07OLEC01 


03-0936-M 


OLE CREEK 


48.28003/113.59547 


70FEET/ 14 MIN 
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To assess aquatic invertebrate communities in this study, a multimetric index 
developed in previous work for streams of western Montana ecoregions (Bollman 1998a) was 
used. Multimetric indices result in a single numeric score, which integrates the values of 
several individual indicators of biologic health. Each metric used in this index was tested for its 
response or sensitivity to varying degrees of human influence. Correlations have been 
demonstrated between the metrics and various symptoms of human-caused impairment as 
expressed in water quality parameters or instream, streambank, and stream reach morphologic 
features. Metrics were screened to minimize variability over natural environmental gradients, 
such as site elevation or sampling season, which might confound interpretation of results 
(Bollman 1998a). The multimetric index used in this report incorporates multiple attributes of 
the sampled assemblage into an integrated score that accurately describes the benthic 
community of each site in terms of its biologic integrity. In addition to the metrics comprising 
the index, other metrics shown to be applicable to biomonitoring in other regions (Kleindl 1995, 
Patterson 1996, Rossano 1995) were used for descriptive interpretation of results. These 
metrics include the number of "dinger" taxa, long-lived taxa richness, the percent of predatory 
organisms, and others. They are not included in the integrated bioassessment score, however, 
since their performance in western Montana ecoregions is unknown. However, the relationship 
of these metrics to habitat conditions is intuitive and reasonable. 

The six metrics comprising the bioassessment index used in this study were selected 
because, both individually and as an integrated metric battery, they are robust at 
distinguishing impaired sites from relatively unimpaired sites (Bollman 1998a). In addition, 
they are relevant to the kinds of impacts that are present in the Flathead River basin. They 
have been demonstrated to be more variable with anthropogenic disturbance than with natural 
environmental gradients (Bollman 1998a). Each of the six metrics developed and tested for 
western Montana ecoregions is described below. 

1. Bphemeroptera (mayfly) taxa richness. The number of mayfly taxa declines 
as water quality diminishes. Impairments to water quality which have been demonstrated 
to adversely affect the ability of mayflies to flourish include elevated water temperatures, 
heavy metal contamination, increased turbidity, low or high pH, elevated specific 
conductance and toxic chemicals. Few mayfly species are able to tolerate certain 
disturbances to instream habitat, such as excessive sediment deposition. 

2. Plecoptera (stonefly) taxa richness. Stoneflies are particularly susceptible to 
impairments that affect a stream on a reach-level scale, such as loss of riparian canopy, 
streambank instability, channelization, and alteration of morphological features such as 
pool frequency and function, riffle development and sinuosity. Just as all benthic 
organisms, they are also susceptible to smaller scale habitat loss, such as by sediment 
deposition, loss of interstitial spaces between substrate particles, or unstable substrate. 

3. Trichoptera (caddisfly) taxa richness. Caddisfly taxa richness has been shown 
to decline when sediment deposition affects their habitat. In addition, the presence of 
certain case-building caddisflies can indicate good retention of woody debris and lack of 
scouring flow conditions. 

4. Number of sensitive taxa. Sensitive taxa are generally the first to disappear as 
anthropogenic disturbances increase. The list of sensitive taxa used here includes 
organisms sensitive to a wide range of disturbances, including warmer water temperatures, 
organic or nutrient pollution, toxic pollution, sediment deposition, substrate instability and 
others. Unimpaired streams of western Montana typically support at least four sensitive 
taxa (Bollman 1998a). 

5. Percent Alter feeders. Filter-feeding organisms are a diverse group; they 
capture small particles of organic matter, or organically enriched sediment material, from 
the water column by means of a variety of adaptations, such as silken nets or hairy 
appendages. In forested montane streams, filterers are expected to occur in insignificant 
numbers. Their abundance increases when canopy cover is lost and when water 
temperatures increase and the accompanying growth of filamentous algae occurs. Some 
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filtering organisms, specifically the Arctopsychid caddisflies (Arctopsyche sp. and 
Parapsyche spp.) build silken nets with large mesh sizes that capture small organisms such 
as chironomids and early-instar mayflies. Here they are considered predators, and, in this 
study, their abundance does not contribute to the percent filter feeders metric. 

6. Percent tolerant taxa. Tolerant taxa are ubiquitous in stream sites, but when 
disturbance increases, their abundance increases proportionately. The list of taxa used 
here includes organisms tolerant of a wide range of disturbances, including warmer water 
temperatures, organic or nutrient pollution, toxic pollution, sediment deposition, substrate 
instability and others. 

Scoring criteria for each of the six metrics are presented in Table 2. Metrics differ in 
their possible value ranges as well as in the direction the values move as biological conditions 
change. For example, Ephemeroptera richness values may range from zero to ten taxa or 
higher. Larger values generally indicate favorable biotic conditions. On the other hand, the 
percent filterers metric may range from 0%to 100%; in this case, larger values are negative 
indicators of biotic health. To facilitate scoring, therefore, metric values were transformed into 
a single scale. The range of each metric has been divided into four parts and assigned a point 
score between zero and three. A score of three indicates a metric value similar to one 
characteristic of a non-impaired condition. A score of zero indicates strong deviation from non- 
impaired condition and suggests severe degradation of biotic health. Scores for each metric 
were summed to give an overall score, the total bioassessment score, for each site in each 
sampling event. These scores were expressed as the percent of the maximum possible score, 
which is 18 for this metric battery. 



Table 2. Metrics and scoring criteria for bioassessment of streams of western Montana 
ecoregions (Bollman 1998a). 

Score 

Metric 3 2 1 0~~ 

Ephemeroptera taxa richness 

Plecoptera taxa richness 

Trichoptera taxa richness 

Sensitive taxa richness 

Percent filterers 

Percent tolerant taxa 



The total bioassessment score for each site was expressed in terms of use-support. 
Criteria for use-support designations were developed by MT DEQ and are presented in Table 
3a. Scores were also translated into impairment classifications according to criteria outlined in 
Table 3b. 
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Table 3a. Criteria for the assignment of use-support classifications / standards violation 
thresholds (Bukantis 1998). 


% Comparability to reference 


Use support 


>75 

25-75 

<25 


Full support--standards not violated 

Partial support--moderate impairment- 
standards violated 

Non-support--severe impairment--standards 
violated 


Table 3b. Criteria for the assignment of impairment classifications (Plafkin et al. 1989). 


% Comparability to reference 


Classification 


> 83 
54-79 
21-50 
<17 


nonimpaired 
slightly impaired 
moderately impaired 
severely impaired 



In this report, certain other metrics were used as descriptors of the benthic community 
response to habitat or water quality but were not incorporated into the bioassessment metric 
battery, either because they have not yet been tested for reliability in streams of western 
Montana, or because results of such testing did not show them to be robust at distinguishing 
impairment, or because they did not meet other requirements for inclusion in the metric 
battery. These metrics and their use in predicting the causes of impairment or in describing its 
effects on the biotic community are described below. 

• The modified biotic index. This metric is an adaptation of the Hilsenhoff Biotic Index 
(HBI, Hilsenhoff 1987), which was originally designed to indicate organic enrichment of 
waters. Values of this metric are lowest in least impacted conditions. Taxa tolerant to 
saprobic conditions are also generally tolerant of warm water, fine sediment and heavy 
filamentous algae growth (Bollman 1998b). Loss of canopy cover is often a contributor 
to higher biotic index values. The taxa values used in this report are modified to reflect 
habitat and water quality conditions in Montana (Bukantis 1998). Ordination studies of 
the benthic fauna of Montana's foothill prairie streams showed that there is a 
correlation between modified biotic index values and water temperature, substrate 
embeddedness, and fine sediment (Bollman 1998a). In a study of reference streams, the 
average value of the modified biotic index in least-impaired streams of western Montana 
was 2.5 (Wisseman 1992). 

• Taxa richness. This metric is a simple count of the number of unique taxa present in a 
sample. Average taxa richness in samples from reference streams in western Montana 
was 28 (Wisseman 1992). Taxa richness is an expression of biodiversity, and generally 
decreases with degraded habitat or diminished water quality. However, taxa richness 
may show a paradoxical increase when mild nutrient enrichment occurs in previously 
oligotrophic waters, so this metric must be interpreted with caution. 

• Percent predators. Aquatic invertebrate predators depend on a reliable source of 
invertebrate prey, and their abundance provides a measure of the trophic complexity 
supported by a site. Less disturbed sites have more plentiful habitat niches to support 
diverse prey species, which in turn support abundant predator species. 
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Number of "dinger" taxa. So-called "dinger" taxa have physical adaptations that allow 
them to cling to smooth substrates in rapidly flowing water. Aquatic invertebrate 
"dingers" are sensitive to fine sediments that fill interstices between substrate particles 
and eliminate habitat complexity. Animals that occupy the hyporheic zones are 
included in this group of taxa. Expected "dinger" taxa richness in unimpaired streams 
of western Montana is at least 14 (Bollman 1998b). 

Number of long-lived taxa. Long-lived or semivoltine taxa require more than a year to 
completely develop, and their numbers decline when habitat and/or water quality 
conditions are unstable. They may completely disappear if channels are dewatered or if 
there are periodic water temperature elevations or other interruptions to their life 
cycles. Western Montana streams with stable habitat conditions are expected to support 
six or more long-lived taxa (Bollman 1998b). 



RESULTS 

Bioassessment 

Figure 1 summarizes bioassessment scores for aquatic invertebrate communities 
sampled at the 1 1 sites in this study. Tables 4a and 4b itemizes each contributing metric and 
shows individual metric scores for each site. Tables 3a and 3b above show criteria for use- 
support categories recommended by MT DEQ (Bukantis 1998) and impairment classifications 
(Plafkin et al. 1989). Macroinvertebrate taxa lists, metric results and other information for each 
sample are given in the Appendix. 

When this bioassessment method is applied to these data, scores were generally high, 
and indicated that all sites except one were non-impaired. Sampled assemblages from 6 of the 
1 1 sites yielded maximal scores. The lower site on Whale Creek rated the lowest bioassessment 
score, indicating slight impairment. All sites fully supported designated uses. 

Aquatic invertebrate communities 

Interpretations of biotic integrity in this report are made without reference to results of 
habitat assessments, or any other information about the sites or watersheds that may have 
accompanied the invertebrate samples. Interpretations are based entirely on: the taxonomic 
and functional composition of the sampled invertebrate assemblages; the sensitivities, 
tolerances, physiology, and habitus information for individual taxa gleaned from the writer's 
research; the published literature, and other expert sources; and on the performance of 
bioassessment metrics, described earlier in the report, which have been demonstrated to be 
useful tools for interpreting potential implications of benthic invertebrate assemblage 
composition. 

Whale Creek 

At the upstream site on Whale Creek, the sample yielded 10 mayfly taxa, and the 
calculated biotic index for the assemblage was low (2.41). These findings suggest that water 
quality at the site was very good. The site supported at least eight cold stenotherm taxa, 
including the stonefly Despaxia augusta and the dipteran Rhabdomastix sp. Cold, clean water 
was apparently the rule at this site. 

Twenty "dinger" taxa and 5 caddisfly taxa were taken in the sample, suggesting that hard 
benthic substrates were probably not contaminated by excessive fine sediment deposition. 
Instream habitats generally seem to have been complex, since taxa richness was high (34) and at 
least 14 predator taxa were present at the site. Five stonefly taxa were collected; the richness of 
the stonefly fauna may be associated with the quality of reach-scale habitat features, such as 
riparian zone function, streambank stability, and natural channel morphology. The sampled 
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assemblage suggests that these features were probably intact. Semivoltine taxa were 
underrepresented at the site; only 2 such taxa were present in the sample. This may indicate that 
long life cycles were recently interrupted by some catastrophic event, such as dewatering, large 
sediment inputs, or thermal or chemical pollution events. Although all expected functional 
components were present in the sampled assemblage, collectors dominated the mix. 
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Figure 2. Total bioassessment scores compared among sites in the North and Middle Forks of the Flathead River drainage, August 
and September 2003. The revised Montana bioassessment method (Bollman 1998b) was used to determine scores. Scores are 
reported as the percent of maximum possible score. 
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Table 4a. Metric values, scores, and bioassessments for sites in the North Fork of the Flathead River Drainage, August 2003. Site 
locations are given in Table 1 . 



METRICS 

Bphemeroptera 
richness 

Plecoptera richness 
Trichoptera richness 
Number of sensitive 
taxa 

Percent filterers 
Percent tolerant taxa 

Bphemeroptera 
richness 

Plecoptera richness 
Trichoptera richness 
Number of sensitive 
taxa 

Percent filterers 
Percent tolerant taxa 
TOTAL SCORE 
(max.= 18) 
PERCENT OF MAX. 
Impairment 
classification* 
USE SUPPORT t 



WHAL02 WHALOl 



10 



SITES 
RDM COLN COLS 

METRIC VALUES 



11 



10 



8 



COALOl COAL02 



12 



5 


5 


7 


8 


8 


5 


4 


5 


4 


9 


9 


5 


6 


6 


10 


5 


9 


12 


11 


11 


7 


2.20 


48.66 


7.54 


3.77 


0.59 


2.11 


9.54 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.58 








METRIC SCORES 






3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


2 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 





2 


3 


3 


3 


2 


3 


3 


3 


3 


3 


3 


3 


18 


14 


17 


18 


18 


18 


17 


100% 


78% 


94% 


100% 


100% 


100% 


94% 


NON 


SLI 


NON 


NON 


NON 


NON 


NON 


FULL 


FULL 


FULL 


FULL 


FULL 


FULL 


FULL 
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■o 
■o 
n> 

3 

a. 
X 

o 



* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired, (SEV) severely impaired. See Table 3b. 
t Use support designations: See Table 3a. 
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Table 4b. Metric values, scores, and bioassessments for sites in the Middle Fork of the 
Flathead River Drainage, August and September 2003. Site locations are given in Table 1. 







SITES 






MORS 


CHLG 


GRNT 


OLE 


METRICS 




METRIC VALUES 




Ephemeroptera 


8 


8 


8 


7 


richness 


Plecoptera richness 


7 


5 


5 


3 


Trichoptera richness 


4 


7 


6 


7 


Number of sensitive 
taxa 


10 


9 


7 


6 


Percent filterers 


0.0 


5.34 


0.0 


0.53 


Percent tolerant taxa 


0.30 


0.0 


0.0 


0.0 






METRIC SCORES 




Ephemeroptera 


3 


3 


3 


3 


richness 




Plecoptera richness 


3 


3 


3 


2 


Trichoptera richness 


2 


3 


3 


3 


Number of sensitive 
taxa 


3 


3 


3 


3 


Percent filterers 


3 


2 


3 


3 


Percent tolerant taxa 


3 


3 


3 


3 


TOTAL SCORE 
(max. = 18) 


17 


17 


18 


17 


PERCENT OF MAX. 


94% 


94% 


100% 


94% 


Impairment 
classification* 


NON 


NON 


NON 


NON 


USE SUPPORT t 


FULL 


FULL 


FULL 


FULL 



* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired, 
(SEV) severely impaired. See Table 3b. 
t Use support designations: See Table 3a. 

At the North Fork bridge. Whale Creek supported an assemblage that included 9 mayfly 
taxa; in addition, the biotic index value (2.45) was within expectations for a montane stream. 
Good water quality is indicated by these findings. Five cold-stenotherm taxa made up 23% of 
sampled animals. Among these sensitive taxa were the mayfly Drunella doddsi and the 
nemourid stonefly Zapada Columbiana. The high proportion of taxa such as these strongly 
suggests that cold, unpolluted water characterized this site. 

Sixteen "dinger" taxa were among the animals sampled, but only 4 caddisfly taxa were 
collected. Richness of these groups are associated with clean stony substrates uncontaminated 
by fine sediment deposition. The relatively low diversity of caddisflies in this sample is likely 
the result of the domination of blackfly larvae (Simulium sp. and Prosimulium sp.), which 
together made up 48% of the sampled assemblage. Large numbers of blackfly larvae can 
compromise the availability of substrate space for other "dingers". It appears that fine 
sediment deposition did not substantially impair habitat quality at this site. High overall taxa 
richness (31) and a diverse predator fauna (9 taxa) suggest varied instream habitats. Reach- 
scale habitat features, such as riparian zone function, streambank integrity, and natural 
channel morphology were likely intact, since the stonefly fauna richness was high (5 taxa). Like 
the upper site, only a few long-lived taxa were collected. All expected functional components 
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were present, but shredders were underrepresented and filter-feeders overwhelmed the 
functional mix. This suggests plentiful fine organic material in suspension. 

Red Meadow Creek 

A single site on Red Meadow Creek was sampled for this study. Eleven mayfly taxa were 
collected there, and the biotic index value (2.63) was low. Water quality was apparently 
unimpaired by nutrient pollution. Nine of the taxa present in the sample were cold- 
stenotherms. Taken together, the water quality indicators calculated for this sampled 
assemblage suggest cold, clean water. 

Invertebrate indicators of fine sediment deposition gave positive results as well; the site 
supported no fewer than 23 "dinger" taxa and 9 Trichoptera taxa. The fauna included the 
chloroperlid stoneflies Kathroperla sp and Paraperla sp., both of which are associated with 
hyporheic habitats. These findings indicate the probability that stony substrate habitats were 
not contaminated by fine sediment deposition here. Other instream habitats were apparently 
intact and available, since overall taxa richness was very high (47) and 15 of the collected taxa 
were predators. Seven stonefly taxa were among the sampled animals; these included the 
leuctrid Despaxia augusta, and the sensitive perlid Doroneuria sp. Stonefly taxa richness may 
be associated with reach-scale habitat features; the diverse Plecoptera fauna at this site 
suggests that these features were probably essentially intact. Six long-lived taxa were collected 
and some of these were abundant, implying that year-round surface flow was uninterrupted 
here, and no other recent catastrophes were likely to have aborted long life cycles. Shredders 
were underrepresented in the functional mix, but all expected components were present. 

Coal Creek watershed 

The sample taken on the North Fork of Coal Creek yielded 10 mayfly taxa, and the 
biotic index value of 2. 18 was low; these findings imply good water quality. Among the 9 cold- 
stenotherm taxa present in the sample were the sensitive ephemerellid Caudatella sp. and the 
predatory net-spinner Parapsyche elsis. Cold, clean water can be assumed. 

Stony substrates without fine sediment deposition also appear to be indicated by the 
invertebrate assemblage; 25 of the collected taxa were "dingers" and 9 were caddisflies. In 
addition, the hyporheic taxa Kathroperla sp. and Paraperla sp. were present here. A variety of 
other instream habitats were apparently available, since the site supported at least 41 
invertebrate taxa, 14 of which were predators. Reach-scale habitat features, such as 
streambank integrity, riparian zone function, and natural channel morphology were probably 
essentially intact since 8 stonefly taxa were collected. Only 3 long-lived taxa were present in the 
sample; however, these taxa made up 19% of sampled animals, and included taxa such as the 
perlid Doroneuria sp., which are not considered to be pioneers. It seems unlikely that 
catastrophes such as dewatering or scouring sediment pulses obliterated the fauna in the 
recent past. All expected functional components of a healthy montane stream were present at 
the site. 

Good water quality and cold temperatures appeared to characterize the sampled site on 
the South Fork of Coal Creek. The low biotic index value (2.25) and the high mayfly taxa 
diversity (8 taxa) support this notion. Nine sensitive cold-stenotherm taxa were collected, 
including the mayfly Drunella doddsi, and the perlodid stonefly Megarcys sp. 

High diversity of both "dingers" (19 taxa) and caddisflies (5 taxa) suggest that fine 
sediment did not compromise hard benthic substrate habitats. The presence of Paraperla sp. in 
the sample seems to support this hypothesis. Other instream habitats were probably abundant 
and intact, since overall diversity of the assemblage was high (37 taxa) and at least 18 predator 
taxa were supported at the site. The high stonefly richness suggests that reach-scale habitat 
features were likely intact; 8 stonefly taxa were collected. Only 3 semivoltine taxa were taken in 
the sample, but since Parapsyche elsis and Doroneuria sp. were among them, it seems unlikely 
that a recent disaster occurred here. These taxa are not opportunistc colonizers of disturbed 
habitats. All expected elements composed the functional mix; collectors were somewhat more 
abundant than expected. 
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The mainstem of Coal Creek was sampled at 2 sites. At Deadhorse, the upstream site, 
12 mayfly taxa and a biotic index value of 2.64 indicated that water quality was unimpaired by 
either thermal impacts or nutrient pollution. Among the 8 cold-stenotherm taxa taken in the 
sample were caddisflies in the Rhyacophila Iranda Group, and the dancefly Oreogeton sp. 
These findings suggest that cold, clean water characterized this site. 

No fewer than 23 "dinger" taxa were supported here, and the Trichoptera taxa richness 
was high (6). Access to hyporheic habitats was indicated by the presence of the chloroperlid 
stonefly Kathroperla sp. Fine sediment deposition apparently did not compromise benthic 
habitats. Instream habitats in general were probably abundantly available, since 13 predator 
taxa were collected, and the overall taxa richness was high (39). The rich stonefly fauna (5 taxa) 
suggests that reach-scale features such as natural channel morphology, riparian function, and 
streambank stability were unimpaired. Semivoltine taxa were underrepresented; only 2 such 
taxa were present in the sampled assemblage. Of these, the elmid Heterlimnius sp. is often the 
first long-lived taxa to appear after catastrophic disturbance. The other semivoltine taxa 
present was Parapsyche elsis, which is not a pioneering species but was apparently not 
particularly abundant at the site; only 7 individuals were taken in the sample. Whether these 
findings can be interpreted as evidence of recent obliteration of long-lived species is not clear. 
While the functional composition of the invertebrate assemblage included all expected 
components, shredders were underrepresented. 

Downstream, at the North Fork Road, the sampled site on Coal Creek yielded 9 mayfly 
taxa, including the sensitive ephemerellids Drunella doddsi and Drunella spinifera. The high 
Ephemeroptera taxa richness, plus the low biotic index value (2.79) suggest that water quality 
was good at this site. Seven cold-stenotherm taxa were present in the sample; cold, clean water 
is implied by these findings. 

The site supported at least 16 "dinger" taxa and 6 caddisfly taxa. Richness in these 
groups is associated with stony benthic substrates free from fine sediment deposition. A rich 
predator fauna (9 taxa) and the overall diversity of invertebrates (33 taxa) suggest that 
instream habitats were complex and available. Large-scale habitat features were also likely to 
have been intact, since stonefly taxa richness (4) was within expectations for a montane 
system. Four semivoltine taxa were found in the sample; dewatering or other catastrophes 
seem unlikely to have occurred recently. Scrapers were prominent in the functional mix, and 
shredders were correspondingly scarce. This pattern is consistent with limited shading and 
sparse input of large organic material from riparian vegetation. 

Morrison Creek 

A single site on Morrison Creek was sampled; the assemblage it supported included at 
least 8 mayfly taxa and produced a biotic index value of 2.40. Both findings support a 
hypothesis of good water quality at this site. Ten sensitive cold-stenotherm taxa were among 
the animals sampled here; they included the heptageniid Epeorus grandis and the peltoperlid 
Yoraperla brevis. Cold water unimpaired by nutrient pollution appears to have characterized 
the site. 

Fifteen "dinger" taxa and 4 caddisfly taxa were collected. While the number of "dinger" 
taxa is within expectations, caddisfly taxa richness is slightly lower than expected. 
Nevertheless, "dingers" made up 76% of sampled animals, suggesting that benthic substrates 
were probably clean and that fine sediment deposition did not substantially impair biotic 
potential here. The high overall taxa richness (35) and diverse predator fauna (17 taxa) make it 
seem likely that abundant varied instream habitats were intact. Riparian zone function, 
streambank integrity, and other reach-scale habitat features were probably also unimpacted by 
human-caused disturbances, since the stonefly fauna was rich (7 taxa) and included at least 5 
intolerant taxa, such as Despaxia augusta and Zapada Columbiana. Three long-lived taxa were 
present in the sample; among these were Parapsyche elsis and Doroneuria sp., which are not 
likely to be early colonizers. It seems unlikely that this site was recently dewatered or subjected 
to other catastrophic disruptions recently. All expected functional components of a healthy 
montane stream were present here, and their proportional contributions to the assemblage 
appeared to be appropriate. 
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Challenge Creek 

A single sample was collected from Challenge Creek. A low biotic index value (2.65) and 
high mayfly taxa richness (8) imply good water quality at this site. Cold-stenotherms were 
represented by 9 taxa, including caddisflies in the Rhyacophila Iranda Group and the midge 
Cricotopus nostococladius. These findings indicate cold, clean water. 

The fauna included 18 "dinger" taxa and 7 caddisfly taxa, suggesting that fine sediment 
deposition did not limit benthic colonization here. Other instream habitats appear to have been 
varied, complex, and available, since taxa richness (34) was high and 15 predator taxa were 
supported at the site. The diverse Plecoptera fauna (5 taxa) was probably associated with intact 
reach-scale habitat features such as undisturbed channel morphology and well vegetated, 
stable streambanks. Four semivoltine taxa were among the sampled animals, suggesting that 
catastrophic scours or dewatering did not recently abort long lives. The functional mix 
contained all expected components, but scrapers were not abundant. Shredders, however, were 
plentiful, implying ample riparian inputs of large organic material as well as hydrologic 
conditions conducive to its retention. 



Granite Creek 

The single sample collected from Granite Creek yielded 8 mayfly taxa and an overall 
biotic index value of 1.85, the lowest value of any site in this study. Excellent water quality is 
suggested by these findings. The dominant organism in the sampled assemblage was the 
sensitive cold-stenotherm Drunella doddsi, one of the 7 such taxa present. In addition to the 
lack of nutrient pollution, there were also apparently no thermal challenges to the fauna in this 
montane stream. 

Fifteen "dinger" taxa and 6 caddisfly taxa are strong evidence that stony substrates 
were not contaminated by fine sediment deposition. Taxa richness (26) was somewhat lower 
than expected, but the presence of 13 predator taxa suggests that instream habitats were 
varied and intact. Reach-scale habitat features were likely not disturbed, since the site 
supported at least 5 stonefly taxa, 4 of which are sensitive animals. These include Yoraperla 
breuis and the nemourid Zapada Columbiana. Only 2 semivoltine taxa appeared in the sampled 
assemblage; a recent catastrophe such as dewatering, a scouring sediment pulse, or toxic 
input cannot be ruled out. All of the expected functional components of a montane stream were 
present in appropriate proportions. 

Ole Creek 

The fauna of Ole Creek were represented by a single collection. The assemblage was 
apparently not impaired by nutrient pollution or other water quality disturbances, since the 
biotic index value (2.02) was within expectations for a clean mountain stream. Cold water is 
indicated by the presence of at least 5 cold-stenotherm taxa, including Drunella doddsi and the 
uenoid caddisfly Oligophlebodes sp. 

Only 14 "dingers" were collected, but the caddisfly fauna was rich (7 taxa). Nearly 90% 
of sampled animals were "dingers", which implies that there were large areas of clean benthic 
substrates available for colonization. Little or no fine sediment deposition seems to have 
compromised these habitats. Overall taxa richness was lower than expected; only 22 taxa were 
present in the sampled assemblage. The predator fauna (7 taxa) was also not as rich as 
expected. These findings could be associated with relatively monotonous instream habitats, 
compared to the other sites sampled for this study. Somewhat fewer stonefly taxa (3) than 
expected were found in the sample; there may have been some disruption to reach-scale 
habitat features, such as riparian zone function, streambank integrity, or natural channel 
morphology. A few long-lived animals in 3 taxa were present. The most abundant of these was 
the caddisfly Arctopsyche grandis, the presence of which suggests that dewatering or other life- 
cycle interruptions were not recent events here. Scrapers overwhelmed other functional 
components, suggesting little riparian shading, with dense algal films resulting. Shredders 
were correspondingly underrepresented, which may have been associated with a paucity of 
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riparian inputs of large organic material or hydrologic conditions that did not favor retention of 
such material. 

CONCLUSIONS 

• Low biotic index values and high mayfly taxa richness at all sampled sites suggests that 
nutrients or other pollutants did not limit biotic health at any site in this study. 
Abundant cold-stenotherms indicate that thermal impacts also were not a limiting 
factor at any site. 

• Fine sediment deposition probably did not affect instream habitats at any site. Instream 
habitat conditions at most sites were unimpaired. Monotonous conditions may have 
been indicated at Ole Creek. 

• Reach-scale habitat features may have been disturbed to some extent at Ole Creek; 
indicators at the other sites suggested that benthic assemblages were unaffected by 
such perturbations. 

• Invertebrate assemblage composition could be interpreted to suggest that recent 
dewatering, scouring sediment pulses, or other disturbances may possibly have affected 
benthos at Whale Creek, the upstream site on Coal Creek, and Granite Creek. 
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Summary 

In August 2002, periphyton samples were collected from 2 sites on Sullivan Creek and 1 
site on Skyland Creek in the upper Flathead River TMDL planning area in northwestern 
Montana for the purpose of assessing whether these streams are water-quality limited and in need 
of TMDLs. The samples were collected following MDEQ standard operating procedures, 
processed and analyzed using standard methods for periphyton, and evaluated following 
modified USEPA rapid bioassessment protocols for wadeable streams. 

Hydrurus foetidus was the most abundant alga at all three sites. This cold-water 
stenotherm thrives in flashy mountain streams that have unstable channels and exhibit wide 
seasonal fluctuations in flow, temperature, and turbidity. H. foetidus, a chrysophyte, grows best 
in full sunlight and achieves maximum standing crop in winter and spring when flows are stable 
and turbidity is low. 

Sullivan Creek above Connor Creek was subject to major environmental stresses that 
were natural in origin. The cold-water stenotherm and pollution-sensitive diatom Hannaea arcus 
accounted for over 80% of the diatom assemblage at this site. Although diatom species richness, 
equitability, and diversity were very low, values for the pollution index, sedimentation index, 
and percent abnormal cells indicated excellent water quality at this site. The stresses detected 
here were probably due to cold temperatures, low nutrient concentrations, steep gradients, and/or 
fast current velocities. 

A significant increase in organic loading was detected at the site on Sullivan Creek 
below Quintonkon Creek, resulting in minor impairment. The dominant diatom species here 
was Fragilaria vaucheriae, a species that is somewhat tolerant of organic pollution. Modal 
categories for diatom ecological attributes indicate reduced availability of dissolved oxygen at 
this site and an increase in both organic and inorganic nutrients. 

Diatom metrics indicate even greater organic loading in Skyland Creek above Bear 
Creek, resulting in moderate impairment. Encyonema silesiacum, a pollution-tolerant diatom, 
accounted for over half the diatom cells counted at this site. Most diatoms here exert only a 
moderate demand for dissolved oxygen, as compared to a continuously high demand at the two 
sites on Sullivan Creek. The modal category for saprobity at the Skyland Creek site was alpha- 
mesosaprobous, which is the same modal category as the lower site on Sullivan Creek and 
indicates waters with 25-70% oxygen saturation and 4-13 mg/L BOD. 
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Introduction 

This report evaluates the biological integrity^ support of aquatic life uses, and probable 
causes of stress or impairment to aquatic communities in Sullivan Creek and Skyland Creek in 
the upper Flathead River TMDL planning area in northwestern Montana. The purpose of this 
report is to provide information that will help the State of Montana determine whether Sullivan 
Creek and Skyland Creek are water-quality limited and in need of TMDLs. 

The federal Clean Water Act directs states to develop water pollution control plans (Total 
Maximum Daily Loads or TMDLs) that set limits on pollution loading to water-quality limited 
waters. Water-quality limited waters are lakes and stream segments that do not meet water- 
quality standards, that is, that do not fully support their beneficial uses. The Clean Water Act 
and USEPA regulations require each state to (1) identify waters that are water-quality limited, 
(2) prioritize and target waters for TMDLs, and (3) develop TMDL plans to attain and maintain 
water-quality standards for all water-quality limited waters. 

Evaluation of aquatic life use support in this report is based on the species composition 
and structure of periphyton (aka benthic algae, phytobenthos) communities at three sites that 
were sampled in August of 2002. Periphyton is a diverse assortment of simple photosynthetic 
organisms called algae that live attached to or in close proximity of the stream bottom. Some 
algae form long filaments or large gelatinous colonies that are conspicuous to the unaided eye. 
But most algae, including the ubiquitous diatoms, can be seen and identified only with the aid of 
a microscope. The periphyton community is a basic biological component of all aquatic 
ecosystems. Periphyton accounts for much of the primary production and biological diversity in 
Montana streams (Bahls et al. 1992). Plafkin et al. (1989) and Barbour et al. (1999) list several 
advantages of using periphyton in biological assessments. 



^ Biological integrity is defined as "the ability of an aquatic ecosystem to support and maintain a balanced, 
integrated, adaptive community of organisms having a species composition, diversity, and functional organization 
comparable to that of natural habitats within a region" (Karr and Dudley 1981). 
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Project Area and Sampling Sites 

The project area is located within Level IV ecoregion 41c (Western Canadian Rockies), 
which is an extension of the Canadian Rockies Ecoregion in Flathead County, Montana (Woods 
et al. 1999). This is a high, rugged, glaciated region that lies west of the Continental Divide and 
is affected by moist Pacific maritime air masses. The Western Canadian Rockies are underlain 
by Precambrian rocks, including argillites and quartzites, and mantled by volcanic ash, glacial 
drift, and coUuvium. Soils are thin or absent on upper mountain slopes but become deeper and 
more developed below. Climax vegetation consists of Douglas-fir, subalpine fir, grand fir, and 
Engelmann spruce forests, with alpine tundra on the highest peaks. The main land uses are 
logging, recreation, and wildlife habitat. 

Periphyton samples were collected at two sites on Sullivan Creek and one site on Skyland 
Creek (Table 1). Sullivan Creek is a west side tributary of Hungry Horse Reservoir in the 
South Fork Flathead River hydrologic unit (USGS HUC 17010209). Skyland Creek, a tributary 
of Bear Creek, rises on the west side of the Continental Divide near Marias Pass in the Middle 
Fork Flathead River hydrologic unit (USGS HUC 17010207). The South Fork, Middle Fork, 
and North Fork meet to form the Flathead River near West Glacier, Montana. Sullivan Creek 
and Skyland Creek are classified B-1 in the Montana Surface Water Quality Standards. 

Methods 

Periphyton samples were collected following standard operating procedures of the 
MDEQ Planning, Prevention, and Assistance Division. Using appropriate tools, microalgae 
were scraped, brushed, or sucked from natural substrates in proportion to the importance of those 
substrates at each study site. Macroalgae were picked by hand in proportion to their abundance 
at the site. All collections of microalgae and macroalgae were pooled into a common container 
and preserved with Lugol's (IKI) solution. 

The samples were examined to estimate the relative abundance and rank by biovolume of 
diatoms and genera of soft (non-diatom) algae according to the method described in Bahls 



C-45 



Biological Reports Appendix C 

(1993). Soft algae were identified using Smith (1950), Prescott (1962, 1978), John et al. (2002), 
and Wehr and Sheath (2003). These books also served as references on the ecology of the soft 
algae, along with Palmer (1969, 1977). 

After the identification of soft algae, the raw periphyton samples were cleaned of organic 
matter using sulfuric acid, potassium dichromate, and hydrogen peroxide. Then permanent 
diatom slides were prepared using Naphrax, a high refractive index mounting medium, following 
Standard Methods for the Examination of Water and Wastewater (APHA 1998). At least 400 
diatom cells (800 valves) were counted at random and identified to species. The following were 
the main taxonomic references for the diatoms: Krammer and Lange-Bertalot 1986, 1988, 
1991a, 1991b; Lange-Bertalot 1993, 2001; Krammer 1997a, 1997b, 2002; Reichardt 1997, 1999. 
Diatom naming conventions followed those adopted by the Academy of Natural Sciences for 
USGS NAWQA samples (Morales and Potapova 2000) as updated in 2003 (Dr. Eduardo 
Morales, Academy of Natural Sciences, digital communication). Van Dam et al. (1994) was the 
main ecological reference for the diatoms. 

The diatom proportional counts were used to generate an array of diatom association 
metrics. A metric is a characteristic of the biota that changes in some predictable way with 
increased human influence (Barbour et al. 1999). Diatoms are particularly useful in generating 
metrics because there is a wealth of information available in the literature regarding the pollution 
tolerances and water quality preferences of common diatom species (e.g., Lowe 1974, Beaver 
1981, Lange-Bertalot 1996, Van Dam et al. 1994). 

Values for selected metrics were compared to biocriteria (numeric thresholds) developed 
for streams in the Rocky Mountain ecoregions of Montana (Table 2). These criteria are based on 
metric values measured in least-impaired reference streams (Bahls et al. 1992) and metric values 
measured in streams that are known to be impaired by various sources and causes of pollution 
(Bahls 1993). The criteria in Table 2 are valid only for samples collected during the summer 
field season (June 21-September 21) and distinguish among four levels of stress or impairment 
and three levels of aquatic life use support: (1) no impairment or only minor impairment (full 
support); (2) moderate impairment (partial support); and (3) severe impairment (nonsupport). 
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These impairment levels correspond to excellent, good, fair, and poor biological integrity, 
respectively. In cold, high-gradient mountain streams, natural stressors will often mimic the 
effects of man-caused impairment on some metric values. 



Quality Assurance 

Several steps were taken to assure that the study results are accurate and reproducible. 
Upon receipt of the samples, station and sample attribute data were recorded in the Montana 
Diatom Database and the samples were assigned a unique number, e.g., 2655-01. The first part 
of this number (2655) designates the sampling site (Sullivan Creek above Connor Creek) and the 
second part (01) designates the number of periphyton samples that that have been collected at 
this site for which data have been entered into the Montana Diatom Database. 

Sample observations and analyses of soft (non-diatom) algae were recorded in a lab 
notebook along with information on the sample label. A portion of the raw sample was used to 
make duplicate diatom slides. The slide used for the diatom proportional count will be 
deposited in the Montana Diatom Collection at the University of Montana Herbarium in 
Missoula. The duplicate slide will be retained by Hannaea in Helena. Diatom proportional 
counts have been entered into the Montana Diatom Database. 



Results and Discussion 

Results are presented in Tables 3, 4 and 5, which are located near the end of this report 
following the references section. Copies of aquatic plant field sheets are included in Appendix 
A. Appendix B contains a diatom report for each sample. Each diatom report includes an 
alphabetical list of diatom species in that sample and their percent abundances, and values for 65 
different diatom metrics and ecological attributes. 
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Sample Notes 

Sullivan Creek above Connor Creek. This sample was sparse and the entire sample 
was oxidized to make the diatom slides. The Phormidium sp. in this sample occurred as an 
epiphyte on Hydrurus foetidus. Hannaea arcus was visually the dominant diatom in this sample. 

Sullivan Creek below Quintonkon Creek. This sample was heavier than the one 
collected upstream. Hannaea arcus was the visual dominant among the diatoms in this sample. 

Skyland Creek above Bear Creek. This sample was poorly preserved and in the 
process of decomposing. It was black and smelled strongly of hydrogen sulfide. The visually 
dominant diatoms in this sample were Encyonema silesiacum and Hannaea arcus. 

Non-Diatom Algae (Table 3) 

Hydrurus foetidus ranked first in biovolume in samples from all three sites (Table 3). 

NichoUs and Wujek (2003) reviewed the biology of this common alga of mountain streams: 

One of the most dramatic examples of a cold-water stenotherm is the mountain- 
stream-dwelling chrysophyte Hydrurus foetidus. This macroscopic, brown, gelatinous, 
unpleasant-smelling alga is relatively abundant in both the eastern and western mountain 
streams of North America. The gelatinous envelope in which the cells are embedded is 
exceedingly tough and the plant frequently covers the entire surface of submerged rocks 
and has caused more than one hiker to lose his or her footing when crossing a stream. It 
normally begins to disappear when water temperatures rise much above 10°C... Other 
requirements for this species apparently include low pH and bright sunlight. 

Hydrurus foetidus often dominates the winter and spring algal communities of glacier-fed 
streams of the Swiss Alps, which exhibit unstable channels and wide seasonal fluctuations in 
flow, temperature, and turbidity (Hieber et al. 2001). Elsewhere, Kawecka (1990) reported that 
Hydrurus foetidus (along with Ulothrix zonata) dominated the algal communities of unregulated 
streams in a study of paired regulated and unregulated streams. 

Sullivan Creek above Connor Creek. Diatoms, which were abundant, ranked second to 
Hydrurus foetidus in terms of total biomass, followed by the filamentous cyanobacterium 
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Phormidium, which was frequent. The branched filamentous green alga Stigeoclonium and the 
filamentous cyanophyte Amphithrix were occasional components of the algal flora at this site. 

Sullivan Creek below Quintonkon Creek. Diatoms were also abundant and ranked 
second to Hydrurus at this site. The filamentous green algae Zygnema sp. and Ulothrix zonata 
were abundant and frequent here and ranked third and fourth in biovolume, respectively. An 
increase in dominance by filamentous green alage generally parallels an increase in nutrient 
concentrations in streams (Wehr and Sheath 2003). The filamentous cyanophyte Hydrocoleum 
ranked fifth in biomass at this site. 

Skyland Creek above Bear Creek. Hydrurus foetidus and diatoms were co-dominants 
at this site and ranked first and second, respectively, in terms of biomass. The filamentous green 
alga Ulothrix zonata, which was abundant, was the only other non-diatom species present at this 
site (Table 3). 

Diatoms (Table 4) 

The four major diatom species from Sullivan Creek and Skyland Creek are included in 
pollution tolerance classes 3 or 2 and are either sensitive to organic pollution or only somewhat 
tolerant of organic pollution (Table 4). None of the major diatom species are most tolerant of 
organic pollution (pollution tolerance class = 1). 

Sullivan Creek above Connor Creek. A very high value for the percent dominant 
species (Hannaea arcus) and low values for the number of species counted and the diversity 
index indicate moderate to severe stress at this site (Table 4). Since Hannaea arcus is a cold 
stenothermal diatom and an attached pioneer species that is sensitive to organic pollution, its 
dominance here is probably related to steep gradients, fast currents, cold temperatures, and/or 
low nutrient concentrations. Hannaea arcus is one of the most common diatom species in 
glacier- and snowmelt-fed streams of the Swiss Alps (Hieber et al. 2001). A high value for the 
pollution index and zero values for the siltation index and percent abnormal cells indicate that 
organic enrichment, sedimentation, and toxic metals did not affect the association of benthic 
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diatoms at this site and that the stresses recorded here are probably natural in origin. The only 
other major diatom species at this site — Achnanthidium minutissimum — is also an attached 
pioneer species that is sensitive to organic loading. 

Sullivan Creek below Quintonkon Creek. Although the equitability and diversity of 
diatom species improved at this site compared to the upstream site, diatom species richness 
remained low and still indicated moderate stress from natural causes. However, a significant 
decline in the pollution index occurred between the upstream site and this site (Table 4), which 
indicated a significant increase in organic loading. Although organic loading increased, the 
pollution index at this site remained above the threshold for minor impairment. However, the 
dominant diatom species here (Fragilaria vaucheriae) is somewhat tolerant of organic loading 
and the large percentage of this species indicated minor impairment here. 

A few teratological cells of Fragilaria vaucheriae and Hannaea arcus were also counted 
at this site. Abnormal diatom cells sometimes indicate elevated concentrations of heavy metals 
(McFarland et al. 1997). However, there are many other possible causes of abnormal diatom 
cells, including natural factors such as rapid population growth and crowding, silica depletion, 
low water temperatures, and low pH. The araphid diatoms, which include F. vaucheriae and H. 
arcus, seem to be especially prone to producing teratological cells (McFarland et al. 1997). 
Given that populations of F. vaucheriae and H. arcus were very large and probably expanding at 
the time, and given the austere environmental conditions prevailing at this site, the minor stress 
indicated by a few abnormal cells in Sullivan Creek is likely natural in origin and not related to 
heavy metals. The two sites on Sullivan Creek shared 43% of their diatom associations, which 
indicates somewhat similar floras and minor environmental change. 

Skyland Creek above Bear Creek. The dominant diatom at this site was Encyonema 
silesiacum, which is somewhat tolerant of organic pollution. A large percentage of this species 
indicated moderate impairment here (Table 4). The pollution index also indicated minor 
impairment from organic loading. Diatom species richness, equitability, and diversity were also 
low and indicated minor impairment. Two abnormal cells of Hannaea arcus were observed 
during the diatom proportional count, again probably the result of natural causes. 
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Modal Categories (Table 5) 

Several ecological attributes assigned by Stevenson and Van Dam et al. (1994) were 
selected from the diatom reports in the appendix and modal categories of these attributes were 
extracted to characterize water quality tendencies in Sullivan and Skyland Creeks (Table 5). 

The majority of diatoms at both sites on Sullivan Creek were non-motile autotrophs that 
tolerate high concentrations of organics and indicate alkaline and fresh-brackish waters with 
continuously high dissolved oxygen. However, the percentage of diatoms in the "continuously 
high" category declined significantly from the upstream site to the downstream site, indicating a 
decline in the availability of dissolved oxygen. The modal categories for saprobity and trophic 
state each shifted two levels between the upstream and downstream sites, indicating significant 
increases in organic loading and concentrations of inorganic nutrients. 

In Skyland Creek, the modal category for oxygen demand was "moderate", indicating 
even less available dissolved oxygen here than in lower Sullivan Creek. The modal category for 
saprobity in Skyland Creek was alpha-mesosaprobous, which is the same modal category that 
was recorded at the lower site on Sullivan Creek (Table 5). The alpha-mesosaprobous category 
indicates waters with 25-70% oxygen saturation and 4-13 mg/L BOD (Van Dam et al. 1994). 
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Mainstem Red Meadow Creek 
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Flathead National Forest Documents 
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Pebble Counts 



Red Meadow Upper Profile Limit 




0% 
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Red Meadow Cross-section Pebble Count 2 
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SUBSTRATE DEQ/MDM 


Date: 8-Jul-03 Site Visit Code:Red Meadow Upper Profile Limit 


Waterbody: Main-stem Red Meadow STORET Station ID: 


Personnel: djp.ci.kwjgjd 


PEBBLE COUNT 


■ 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


11 




11 


11.22% 


11.22% 


2 


Sand 




1-2 


3 




3 


3.06% 


14.29% 


3 


Very Fine 


w 

-I 

LU 
> 

< 

O 


2-4 


2 




2 


2.04% 


16.33% 


4 


Fine 


4-6 


1 




1 


1.02% 


17.35% 


5 


Fine 


6-8 


2 




2 


2.04% 


19.39% 


6 


Medium 


8-12 


4 




4 


4.08% 


23.47% 


7 


Medium 


12-16 


7 




7 


7.14% 


30.61% 


8 


Coarse 


16-22 


2 




2 


2.04% 


32.65% 


9 


Coarse 


22-32 


6 




6 


6.12% 


38.78% 


10 


Very Coarse 


32-45 


6 




6 


6.12% 


44.90% 


11 


Very Coarse 


45-64 


12 




12 


12.24% 


57.14% 


12 


Small 


v> 

LU 
-I 
DQ 
DQ 
O 
O 


64-90 


9 




9 


9.18% 


66.33% 


13 


Small 


90 - 128 


10 




10 


10.20% 


76.53% 


14 


Large 


128 - 180 


9 




9 


9.18% 


85.71% 


15 


Large 


180 - 256 


5 




5 


5.10% 


90.82% 


16 


Small 


tn 

LU 

Q 

-1 

D 

o 

DQ 


256 - 362 


5 




5 


5.10% 


95.92% 


17 


Small 


362 - 512 


4 




4 


4.08% 


100.00% 


18 


Medium 


512 - 1024 










0.00% 


100.00% 


19 


Large 


1024 - 2048 










0.00% 


100.00% 


20 


Bedrock 


>2048 










0.00% 


100.00% 


21 


Total # Samples 


98 





98 


100.00% 
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SUBSTRATE DEQ/MDM 


Date: 8-Jui-03 Site Visit Code: RedMead x-section i 


Waterbody:mainstem Red Meadow STORET Station ID: 


Personnel:djp,ci,i<w,jg,jd 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


11 




11 


9.32% 


9.32% 


2 


Sand 




1-2 


4 




4 


3.39% 


12.71% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 
o 


2-4 










0.00% 


12.71% 


4 


Fine 


4-6 


1 




1 


0.85% 


13.56% 


5 


Fine 


6-8 


2 




2 


1.69% 


15.25% 


6 


Medium 


8-12 


7 




7 


5.93% 


21.19% 


7 


Medium 


12-16 


9 




9 


7.63% 


28.81% 


8 


Coarse 


16-22 


3 




3 


2.54% 


31.36% 


9 


Coarse 


22-32 


14 




14 


11.86% 


43.22% 


10 


Very Coarse 


32-45 


16 




16 


13.56% 


56.78% 


11 


Very Coarse 


45-64 


18 




18 


15.25% 


72.03% 


12 


Small 


LU 

-1 

DQ 
DQ 

o 

O 


64-90 


18 




18 


15.25% 


87.29% 


13 


Small 


90 - 128 


11 




11 


9.32% 


96.61% 


14 


Large 


128 - 180 


3 




3 


2.54% 


99.15% 


15 


Large 


180 - 256 










0.00% 


99.15% 


16 


Small 


a. 

LU 

Q 

-1 

D 

o 

DQ 


256 - 362 


1 




1 


0.85% 


100.00% 


17 


Small 


362 - 512 










0.00% 


100.00% 


18 


Medium 


512 - 1024 










0.00% 


100.00% 


19 


Large 


1024 - 2048 










0.00% 


100.00% 


20 


Bedrock 


>2048 










0.00% 


100.00% 


21 


Total # Samples 


118 





118 


100.00% 





C-69 



Red Meadow Creek 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 8-Jul-03 Site Visit Code: Red Meadow X-section 2 


Waterbody: mainstem Red Meadow STORET Station ID: 


Personnel: djp.ci.kwjgjd 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


12 




12 


10.53% 


10.53% 


2 


Sand 




1-2 


3 




3 


2.63% 


13.16% 


3 


Very Fine 


-I 

LU 

> 
< 

o 


2-4 


1 




1 


0.88% 


14.04% 


4 


Fine 


4-6 


2 




2 


1.75% 


15.79% 


5 


Fine 


6-8 


1 




1 


0.88% 


16.67% 


6 


Medium 


8-12 


9 




9 


7.89% 


24.56% 


7 


Medium 


12-16 


7 




7 


6.14% 


30.70% 


8 


Coarse 


16-22 


6 




6 


5.26% 


35.96% 


9 


Coarse 


22-32 


12 




12 


10.53% 


46.49% 


10 


Very Coarse 


32-45 


14 




14 


12.28% 


58.77% 


11 


Very Coarse 


45-64 


15 




15 


13.16% 


71.93% 


12 


Small 


V) 
LU 

-1 
DQ 
DQ 
O 
O 


64-90 


17 




17 


14.91% 


86.84% 


13 


Small 


90 - 128 


12 




12 


10.53% 


97.37% 


14 


Large 


128 - 180 


2 




2 


1.75% 


99.12% 


15 


Large 


180 - 256 


1 




1 


0.88% 


100.00% 


16 


Small 


a. 

LU 
Q 

-I 
D 
O 
DQ 


256 - 362 










0.00% 


100.00% 


17 


Small 


362 - 512 










0.00% 


100.00% 


18 


Medium 


512 - 1024 










0.00% 


100.00% 


19 


Large 


1024 - 2048 










0.00% 


100.00% 


20 


Bedrock 


>2048 










0.00% 


100.00% 


21 


Total # Samples 


114 





114 


100.00% 
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cuch Rating Comparison 












UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 






3.405-3.415 
16-July-1976 


3.405-3.415 
5-July-1979 


2.21-4.882 
12-Aug-1982 


9.33-9.34 
16-July-1976 


9.33-9.34 

5-July-1979 


8.78-11.88 
9-Aug-1982 




Landform slope 


2 


4 


2 


4 


6 


2 




Mass wasting (existing or 
potential) 


3 


9 


7 


6 


3 


6 




Debris j am potential 
(floatable objects) 


4 


2 


6 


6 


8 


8 




Vegetative bank protection 


3 


6 


6 


6 


3 


6 




LOWER BANKS 
















Channel capacity 


1 


2 


3 


2 


1 


2 




Bank rock content 


6 


4 


5 


2 


8 


6 




Obstructions/flow 
deflectors/sediment traps 


2 


2 


7 


2 


4 


6 




Cutting 


8 


8 


12 


4 


4 


10 




Deposition 


4 


8 


12 


4 


8 


14 




BOTTOM 
















Rock angularity 


2 


2 


3 


2 


2 


3 




Brightness 


2 


1 


3 


3 


2 


4 




Consolidation or particle 
packing 


4 


2 


4 


4 


6 


4 




Bottom size distribution/ 
percent stable materials 


8 


4 


12 


8 


8 


14 




Scouring and deposition 


12 


6 


18 


12 


12 


18 




Clinging aquatic vegetation 


2 


2 


2 


3 


3 


3 




TOTALS 


52 


62 


102 


68 


78 


106 



Reach score of: < 38 = Exceflent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



Red Meadow Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




13.508-13.51 
16-July-1976 


13.508-13.51 
5-July-1979 


13.13-13.949 
9-Aug-1982 


Profile UL 
9-July-2003 


Profile CS 
9-July-2003 


Profile LL 
9-July-2003 


Landform slope 


6 


4 


2 


2 


2 


2 


Mass wasting 
(existing or 
potential) 


6 


3 


3 


3 


3 


6 


Debris j am potential 
(floatable objects) 


4 


4 


6 


2 


6 


6 


Vegetative bank 
protection 


7 


6 


4 


2 


3 


3 


LOWER BANKS 














Channel capacity 


1 


1 


1 


6 


3 


3 


Bank rock content 


2 


6 


2 


4 


4 


4 


Obstructions/flow 

deflectors/sediment 

traps 


2 


4 


4 


8 


4 


4 


Cutting 


4 


4 


4 


8 


8 


8 


Deposition 


4 


8 


4 


2 


8 


8 


BOTTOM 














Rock angularity 


2 


2 


1 


2 


3 


2 


Brightness 


1 


1 


1 


2 


2 


1 


Consolidation or 
particle packing 


2 


4 


4 


8 


4 


4 


Bottom size 
distribution and 
percent stable 
materials 


4 


4 


8 


18 


8 


8 


Scouring and 
deposition 


6 


12 


9 


3 


12 


12 



o 

■ 



UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




13.508-13.51 
16-July-1976 


13.508-13.51 
5-July-1979 


13.13-13.949 
9-Aug-1982 


Profile UL 
9-July-2003 


Profile CS 
9-July-2003 


Profile LL 
9-July-2003 


Clinging aquatic 
vegetation 


2 


2 


2 


3 


3 


3 


TOTALS 


53 


65 


55 


76 


73 


74 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 

74.3 Average Pfankuch for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the 1000 foot 

profile completed as part of the field assessment of Red Meadow current conditions for the FHPA report. Field map displayed below. 
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Red Meadow Permanent Cross-section Locations 



Main stem @ stream mile 3.4 to 5.7 repeats 1976, 1979, 1982 
on Rosgen "C" channel type 
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South Fork Red Meadow @ stream mile 

0-2 repeats 1976, 1979, 1982 

Measured upstream from bridge on 

North Fork Rd 
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Cross Section Red Meadow Creek 



RPIN 



LPIN 
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CD 
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Distance From Pin (feet) 



-*— stream Bottom 



•Water Level 



LPIN = left (looking downstream) pin 
LTOP = left top of bank 
LBF = left bankfuU 



Vertical exaggeration = 12.2 



RBF = right bankfuU 

RTOB = right top of bank 

RPIN = right (looking downstream) pin 
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Longitudinal Profile 
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■D 
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3 

a. 
X 
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4,295 
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Longitudinal Profile Red Meadow Creek 
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Distance Traveled (feet) 



stream Bottom —e— Water Elevation 



Vertical exaggeration = 2.52 
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Flathead National Forest Documents 



Substrate DEQ/MDIVl 

''^■ ^Wiam Name (CkJ J 'i4ajdj^^T' COcJ^^ gt-A Station ID ^-<CM,'eii o'^rv.-Jl 



Date 



7/ 





Site Visit Code 








Personnel r/.<S^'ct^ tj. C\ 


-f'oii^s^ CX-<j,^ I 


'rjAj>-p 


/crccj!irn J-t 


<>& 


<" h'l'fiy^i { 


■^'/mU '/^rSTifet--'^ ^^ -/'.■ J^t 


^'»o.,i 1 










<■' Pebble Coiiit t-' 


1 




Particle Cateqorv 


Size Category 
(mm) 


Dot and Dash Count t . =3, M = 10 


Sum 


%ofTaSa] 


Cum. Total 




Silt/Clav 


> 


< 1 


MH' '^-suiin:: 










Sand 


1-2 


la 










Very Fine 


2-4 












Fine 


4-S 


n " n ' 










Fine 


6-e 


\ i: 'n 










Medium 


a-12 


izi jH- ^ri 










Medium 


12-16 


]: f:: ra ^j 










Coarse 


16-22 


l: ,, ^^x \u^^-> 








\ 


J Coarse 


22-32 


H" [ ^' nn '^^■ 










Very Cosrss 


3Z-45 


i: . 'i^^ 'n:: 










Very Coarsa 


45-64 


□. 1 ' L^ 
















1 * ' ' » J, 










Small 


en 

:§ 
o 


64-90 




Small 


90-128 


i4 1 










Large 


128-180 












Larqe 


180-256 


f ! 
II i 










Small 


d 
m 


256-362 








^ 




Small 


362-512 


I 


r"^ 


^ , 


\ 




Medium 


512-1024 






\ ivrt' 


)«.«kW^J 


^ 




Large 


1024-2043 






\S5 






- 


Bedrock 


>204a 




\ 








■^ 


rfolal # of Samples 
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S.F. Red Meadow Lower Profile Limit 
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SUBSIRATE DEQ/MDM 


Date: 7/10/2003 Site Visit Code: SF Red Mead upper Profile Limit 


Waterbody: south Fork Red Meadow STORET Station ID: 


Personnel: J. Grace, J. DeRaleau, C.Lewis, K. Wikel 


P 


EBBLE CO 


UNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle Count 


(Other) 
Count 


Characteristic Group: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


20 




20 


17.86% 


17.86% 


2 


Sand 




1-2 


1 




1 


0.89% 


18.75% 


3 


Very Fine 


V) 

-1 

LU 
> 

< 




2-4 


2 




2 


1.79% 


20.54% 


4 


Fine 


4-6 


9 




9 


8.04% 


28.57% 


5 


Fine 


6-8 


6 




6 


5.36% 


33.93% 


6 


Medium 


8-12 


7 




7 


6.25% 


40.18% 


7 


Medium 


12-16 


8 




8 


7.14% 


47.32% 


8 


Coarse 


16-22 


17 




17 


15.18% 


62.50% 


9 


Coarse 


22-32 


15 




15 


13.39% 


75.89% 


10 


Very Coarse 


32-45 


12 




12 


10.71% 


86.61% 


11 


Very Coarse 


45-64 


6 




6 


5.36% 


91.96% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 


5 




5 


4.46% 


96.43% 


13 


Small 


90 - 128 


2 




2 


1.79% 


98.21% 


14 


Large 


128 - 180 


2 




2 


1.79% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


112 





112 


100.00% 
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SUBSTRATE DEQ/MDM 


Date: 7/10/2003 Site Visit Code: SF Red Meadow X-section 


Waterbody: south Fork Red Meadow STORET Station ID: 


Personnel: J. Grace, J. DeRaleau, C. Lewis, K. Wikel 


PE 


BBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


26 




26 


26.00% 


26.00% 


2 


Sand 




1-2 


2 




2 


2.00% 


28.00% 


3 


Very Fine 


!3 

LU 

> 
< 
01 




2-4 


5 




5 


5.00% 


33.00% 


4 


Fine 


4-6 


1 




1 


1.00% 


34.00% 


5 


Fine 


6-8 


5 




5 


5.00% 


39.00% 


6 


Medium 


8-12 


11 




11 


11.00% 


50.00% 


7 


Medium 


12- 16 


5 




5 


5.00% 


55.00% 


8 


Coarse 


16-22 


21 




21 


21.00% 


76.00% 


9 


Coarse 


22-32 


11 




11 


11.00% 


87.00% 


10 


Very Coarse 


32-45 


6 




6 


6.00% 


93.00% 


11 


Very Coarse 


45-64 


2 




2 


2.00% 


95.00% 


12 


Small 


w 

LU 

-I 

DQ 
DQ 




64-90 


4 




4 


4.00% 


99.00% 


13 


Small 


90 - 128 


1 




1 


1.00% 


100.00% 


14 


Large 


128 - 180 









0.00% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


a. 

LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


100 





100 


100.00% 
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SUBSTRATE DEQ/MDM 


Date: 7/10/2003 Site Visit Code: SF Red Meadow Lower profile limit 


Waterbody: South Fork Red Meadow STORET Station ID: 


Personnel: J. Grace, J. DeRaleau, C. Lewis, K. Wikel 


PEBBLE COU 


NT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


21 




21 


21.00% 


21.00% 


2 


Sand 




1-2 


6 




6 


6.00% 


27.00% 


3 


Very Fine 


w 

-I 

LU 

> 
< 
01 




2-4 


3 




3 


3.00% 


30.00% 


4 


Fine 


4-6 


8 




8 


8.00% 


38.00% 


5 


Fine 


6-8 


1 




1 


1.00% 


39.00% 


6 


Medium 


8-12 


9 




9 


9.00% 


48.00% 


7 


Medium 


12-16 


5 




5 


5.00% 


53.00% 


8 


Coarse 


16-22 


6 




6 


6.00% 


59.00% 


9 


Coarse 


22-32 


11 




11 


11.00% 


70.00% 


10 


Very Coarse 


32-45 


5 




5 


5.00% 


75.00% 


11 


Very Coarse 


45-64 


8 




8 


8.00% 


83.00% 


12 


Small 


w 

LU 

-I 

DQ 
DQ 




64-90 


5 




5 


5.00% 


88.00% 


13 


Small 


90 - 128 


8 




8 


8.00% 


96.00% 


14 


Large 


128 - 180 


4 




4 


4.00% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


a. 

LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


100 





100 


100.00% 
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South Fork Red Meadow Historic Pfankuch Rating Comparison 












UPPER BANKS 


Str .segment 
Date 


Str.se gment 
Date 


Str .segment 
Date 


Str .segment 
Date 


Str.se gment 
Date 


Str .segment 
Date 


Str.se gment 
Date 






0.153-0.163 
14 July 1976 


0.153-0.163 
10 July 1979 


0.0-2.722 
18Aug.l982 


2.722-3.661 
18Aug.l982 


Profile UL 
10 July 2003 


Profile CS 
10 July 2003 


Profile LL 
10 July 2003 




Landform slope 


2 


2 


2 


6 


4 


4 


4 




Mass wasting 


6 


3 


3 


3 


6 


3 


6 




Debris jam 
potential 


6 


2 


5 


4 


8 


8 


8 




Vegetative bank 
protection 


6 


3 


4 


3 


3 


6 


6 




LOWER BANKS 


















Channel capacity 


1 


1 


3 


2 


1 


2 


2 




Bank rock content 


6 


2 


6 


4 


6 


6 


6 




Obstructions/flow 

deflectors/sediment 

traps 


4 


2 


6 


4 


6 


4 


4 




Cutting 


8 


4 


6 


4 


4 


8 


12 




Deposition 


12 


4 


8 


4 


4 


8 


8 




BOTTOM 


















Rock angularity 


2 


1 


4 


2 


4 


3 


2 




Brightness 


2 


1 


2 


2 


3 


2 


2 




Consolidation or 
particle packing 


4 


2 


3 


4 


4 


6 


4 




Bottom size 
distribution/ 
percent stable 
materials 


8 


4 


4 


4 


8 


12 


12 




Scouring and 
deposition 


18 


6 


12 


9 


12 


12 


12 




Clinging aquatic 
vegetate 


3 


1 


2 


1 


3 


1 


1 




TOTALS 


88 


38 


70 


56 


76 


85 


89 


F 


.each score of: < 


38 = Excellent; c 


59-76 = Good; T 


7-114 = Fair; >1] 


L5 = Poor 









7] 

(6 

a. 



n> 

SI) 

c 
o 

O 



83.3 Average Pfankuch rating for the for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the 
400 foot profile completed as part of the field assessment of South Fork Red Meadow current conditions for the FHPA report. 



> 
■o 
■o 

(6 

3 

a. 

o 



> 
■o 
■o 

(D 

3 

a. 
X 

o 



7} 

(6 

a. 

m 

(6 

» 
a. 
o 
€ 
O 



o 

■ 



Cross-Section 



CD 
CD 



cd 
> 

LU 



3785.0 ^ 



3784.0 



3783.0 



3779.5 



Cross Section South Fork Red Meadow Creek 




7} 

n> 

a. 



n> 
» 

a. 
o 

O 

n> 

(6 



10 



15 20 

Distance From Pin (feet) 
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Flathead National Forest Documents 
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Appendix C 



Whale Creek 



Pebble Counts 



Whale Creek-1 Upper Profile Limit 



120% n 
S 100% 
I 80% 

E 

3 

o 




^ V V 1/ -b^V-^^^ 

Particle Size (mm) 



Whale Creek-1 Cross-section Pebble Count 



120% n 
100% 



0) 80% 



> 

3 

E 

3 

o 



60% 

40% 

20% 

0% 



'i' VV ^ <VV o,V t^ (b^Cb o% <j,C) 4> (iO- o ' I ' ^ 



'<:>\^'' 



Particle Size (mm) 



C-105 



Whale Creek 



Appendix C 



Whale Creek-1 Lower Profile Limit 



120% n 

^ 100% 
I 80% 
1 60% 
I 40% 
U 20% ^^ 
0% ] ^ 




u 



\ <\ V ki 



• ^ . ^ 



^'V N<b n'V oCV t^ o> oP 



^<^ f^NH/n^ 



V ^ ^ ^':>:>r>:.r>^T^^ v^ N^ ^^^^^ <>;o^^^^^ 



nTU n<9 n'V oO/ v$3 o> 



y y y • 






Particle Size (mm) 



Whale Creek Pebble Count Comparison 



> 

E 

3 

o 



120% 
100% 




^ V v 0? '^<y^ 

Particle Size (mm) 

—♦—Profile upper limit — ■— X-section —A— Profile lower limit 



C-106 



Appendix C 



Whale Creek 



SUBSTRATE DEQ/MDM 


Date: 7/14/2003 Site Visit Code: whale Ck-l Profile upper Limit 


Waterbody:whaie creek STORET Station ID: 


Personnel: c. Lewis, k. wikei 


PEE 


.BLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL- 
CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


10 




10 


10.00% 


10.00% 


2 


Sand 




1-2 


1 




1 


1.00% 


11.00% 


3 


Very Fine 


(0 

-1 

LU 

> 
< 

a. 
o 


2-4 


4 




4 


4.00% 


15.00% 


4 


Fine 


4-6 









0.00% 


15.00% 


5 


Fine 


6-8 









0.00% 


15.00% 


6 


Medium 


8-12 


6 




6 


6.00% 


21.00% 


7 


Medium 


12-16 


2 




2 


2.00% 


23.00% 


8 


Coarse 


16-22 


3 




3 


3.00% 


26.00% 


9 


Coarse 


22-32 


9 




9 


9.00% 


35.00% 


10 


Very Coarse 


32-45 


8 




8 


8.00% 


43.00% 


11 


Very Coarse 


45-64 


12 




12 


12.00% 


55.00% 


12 


Small 


V) 
LU 

-1 

DQ 
DQ 
O 
O 


64-90 


16 




16 


16.00% 


71.00% 


13 


Small 


90 - 128 


12 




12 


12.00% 


83.00% 


14 


Large 


128 - 180 


7 




7 


7.00% 


90.00% 


15 


Large 


180 - 256 


9 




9 


9.00% 


99.00% 


16 


Small 


a. 

LU 
Q 

-I 
D 
O 
DQ 


256 - 362 


1 




1 


1.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


100 





100 


100.00% 
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Whale Creek 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 7/14/2003 Site Visit Code: whale Creek-l cross-section 


Waterbody: whale creek STORET Station ID: 


Personnel :c. Lewis, k. wikei 


PEBBLE COU 


NT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle Count 


(Other) 
Count 


Characteristic Crou 


p: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


14 




14 


13.86% 


13.86% 


2 


Sand 




1-2 


13 




13 


12.87% 


26.73% 


3 


Very Fine 


-1 

LU 
> 

< 




2-4 


6 




6 


5.94% 


32.67% 


4 


Fine 


4-6 


2 




2 


1.98% 


34.65% 


5 


Fine 


6-8 


4 




4 


3.96% 


38.61% 


6 


Medium 


8-12 


4 




4 


3.96% 


42.57% 


7 


Medium 


12-16 


10 




10 


9.90% 


52.48% 


8 


Coarse 


16-22 


4 




4 


3.96% 


56.44% 


9 


Coarse 


22-32 


5 




5 


4.95% 


61.39% 


10 


Very Coarse 


32-45 


8 




8 


7.92% 


69.31% 


11 


Very Coarse 


45-64 


12 




12 


11.88% 


81.19% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


5 




5 


4.95% 


86.14% 


13 


Small 


90 - 128 


7 




7 


6.93% 


93.07% 


14 


Large 


128 - 180 


5 




5 


4.95% 


98.02% 


15 


Large 


180 - 256 









0.00% 


98.02% 


16 


Small 


a. 

LU 

Q 

-I 

D 

DQ 


256 - 362 


1 




1 


0.99% 


99.01% 


17 


Small 


362 - 512 


1 




1 


0.99% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


101 





101 


100.00% 
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Appendix C 



Whale Creek 



SUBSTRATE DEQ/MDM 


Date: 7/14/2003 Site Visit Code: whale Ck-l. Profile Lower Limit 


\/\/aterbody:whaie creek STORET Station ID: 


Personnel :c. Lewis, k. wikei 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




< 1 


11 




11 


11.00% 


11.00% 


2 


Sand 




1-2 


8 




8 


8.00% 


19.00% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 
o 


2-4 


3 




3 


3.00% 


22.00% 


4 


Fine 


4-6 


3 




3 


3.00% 


25.00% 


5 


Fine 


6-8 


2 




2 


2.00% 


27.00% 


6 


Medium 


8-12 


5 




5 


5.00% 


32.00% 


7 


Medium 


12-16 


1 




1 


1.00% 


33.00% 


8 


Coarse 


16-22 


2 




2 


2.00% 


35.00% 


9 


Coarse 


22-32 


1 




1 


1.00% 


36.00% 


10 


Very 
Coarse 


32-45 


7 




7 


7.00% 


43.00% 


11 


Very 
Coarse 


45-64 


12 




12 


12.00% 


55.00% 


12 


Small 


V) 
LU 

-I 

DQ 
DQ 
O 
O 


64-90 


16 




16 


16.00% 


71.00% 


13 


Small 


90 - 128 


12 




12 


12.00% 


83.00% 


14 


Large 


128 - 180 


6 




6 


6.00% 


89.00% 


15 


Large 


180 - 256 


9 




9 


9.00% 


98.00% 


16 


Small 


a. 

LU 
Q 

-1 
D 
O 
DQ 


256 - 362 


2 




2 


2.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # 
Samples 


100 





100 


100.00% 
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Whale Creek Historic Pfankuch Rating Comparison 



UPPER 
BANKS 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 




8.83-8.84 

July-1976 


12.12-12.13 
July-1976 


8.83-8.84 

July-1979 


12.12-12.13 
July-1979 


6.98-7.00 
Sept. 1994 


Profile 1 UL 
17 July 03 


Profile 1 CS 
17 July 03 


Profile 1 LL 
17 July 03 


Landform 
slope 


2 


2 


3 


4 


6 


2 


2 


2 


Mass wasting 


3 


3 


3 


3 


12 


6 


6 


6 


Debris j am 
potential 


8 


5 


8 


4 


6 


6 


6 


6 


Vegetat bank 
protection 


6 


5 


6 


3 


6 


3 


3 


3 


LOWER 
BANKS 


















Channel 
capacity 


2 


2 


1 


1 


2 


3 


3 


2 


Bank rock 
content 


7 


5 


6 


4 


6 


6 


6 


4 


Obstructions/ 
flow 

deflectors/sed 
iment traps 


7 


3 


4 


2 


4 


4 


4 


4 


Cutting 


8 


4 


8 


4 


12 


8 


8 


8 


Deposition 


12 


4 


8 


8 


8 


12 


12 


8 


BOTTOM 


















Rock 
angularity 


3 


2 


2 


2 


2 


2 


3 


2 


Brightness 


3 


2 


1 


1 


3 


2 


2 


2 


Consolid/ 
particle pack 


5 


4 


2 


2 


2 


4 


4 


4 



a. 

o 



UPPER 
BANKS 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 




8.83-8.84 

July-1976 


12.12-12.13 
July-1976 


8.83-8.84 

July-1979 


12.12-12.13 
July-1979 


6.98-7.00 
Sept. 1994 


Profile 1 UL 
17 July 03 


Profile 1 CS 
17 July 03 


Profile 1 LL 
17 July 03 


Bottom size 

distribution 

/percent 

stable 

materials 


12 


8 


4 


4 


8 


8 


8 


8 


Scouring and 
deposition 


18 


12 


6 


6 


12 


12 


12 


12 


Clinging 

aquatic 

vegetat 


3 


2 


2 


2 


2 


3 


3 


3 


TOTALS 


99 


52 


63 


50 


91 


81 


85 


74 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 

80 Average Pfankuch for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the 1000 foot 
profile completed as part of the field assessment of Whale Creek current conditions for the FHPA report. Field map displayed below. 



Vhale Creek Tributary 


Historic Pfankuch Rating Comparison 












UPPER BANKS 


Str.seg. 


Str.seg. 


Str.seg. 


Stream 


Stream 


Stream 


Stream 


Stream 


Stream 




Date 


Date 


Date 


segment 


segment 


segment 


segment 


segment 


segment 










Date 


Date 


Date 


Date 


Date 


Date 




Profile 2 


Profile 2 


Profile 2 


Hornet 


Shorty 


Shorty 


Shorty 


Shorty 


Shorty 




UL 


CS 


LL 


Cr. 


Cr. 


Cr. 


Cr. 


Cr. 


Cr. 




22 


22 


22 


0.21-0.22 


0.29-0.3 


1.19-1.2 


3.90-3.91 


01.19-1.2 


3.90-3.91 




Sept.03 


Sept.03 


Sept.03 


28 July 


28 July 


28 July 


28 July 


12 July 


12 July 










1976 


1976 


1976 


1976 


1979 


1979 


Landform slope 


6 


4 


6 


5 


2 


2 


4 


6 


6 


Mass wasting 


6 


6 


6 


6 


3 


3 


6 


6 


3 



o 

■ 

M 
M 



UPPER BANKS 


Str.seg. 
Date 


Str.seg. 
Date 


Str.seg. 
Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Profile 2 

UL 

22 
Sept.03 


Profile 2 

CS 

22 
Sept.03 


Profile 2 

LL 

22 
Sept.03 


Hornet 

Cr. 

0.21-0.22 

28 July 

1976 


Shorty 

Cr. 

0.29-0.3 

28 July 

1976 


Shorty 

Cr. 

1.19-1.2 

28 July 

1976 


Shorty 

Cr. 

3.90-3.91 

28 July 

1976 


Shorty 

Cr. 

01.19-1.2 

12 July 

1979 


Shorty 

Cr. 

3.90-3.91 

12 July 

1979 


Debris j am potential 


6 


6 


6 


6 


6 


7 


6 


4 


4 


Vegetat bank 
protection 


3 


3 


3 


3 


6 


6 


6 


6 


6 


LOWER BANKS 




















Channel capacity 


1 


2 


1 


1 


2 


2 


2 


2 


1 


Bank rock content 


6 


4 


8 


2 


2 


6 


2 


6 


4 


Obstructions/flow 

deflectors/sediment 

traps 


4 


4 


4 


6 


6 


4 


4 


2 


2 


Cutting 


8 


8 


4 


6 


4 


4 


4 


4 


8 


Deposition 


4 


8 


4 


4 


5 


8 


4 


8 


4 


BOTTOM 




















Rock angularity 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Brightness 


3 


3 


2 


2 


2 


2 


2 


1 


1 


Consolid or particle 
pack 


4 


4 


2 


4 


4 


4 


2 


2 


2 


Bottom size 
distribution / 
percent stable 
materials 


12 


8 


4 


8 


8 


8 


8 


4 


4 


Scouring and 
deposition 


18 


12 


6 


12 


12 


12 


12 


6 


6 


Clinging aquatic 
vegetat 


3 


2 


2 


3 


3 


2 


2 


2 


2 


TOTALS 


75 


65 


60 


70 


67 


72 


66 


61 


55 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
Whale Creek Tributary Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Ninko Cr. 

0.58-.059 

28 July 1976 


Ninko Cr 

0.59-0.59 

10 July 1979 


Koopee Cr. 
0.107-0.117 
28 July 1976 


Koopee Cr. 
0.107-0.117 
10 July 1979 


Inuya Cr. 

0.155-0.165 

28 July 19 


Inuya Cr. 
0.155-0.165 
9 July 1979 


Landform slope 


4 


2 


4 


6 


2 


6 


Mass wasting 


6 


3 


9 


3 


6 


3 


Debris j am potential 


7 


4 


8 


8 


6 


2 


Vegetative bank protection 


6 


6 


3 


12 


9 


3 


LOWER BANKS 














Channel capacity 


1 


1 


1 


2 


1 


2 


Bank rock content 


2 


4 


4 


4 


4 


4 


Obstructions/flow 
deflectors/sediment traps 


4 


4 


4 


2 


4 


2 


Cutting 


8 


4 


16 


8 


12 


4 


Deposition 


4 


16 


16 


4 


4 


4 


BOTTOM 














Rock angularity 


2 


2 


3 


2 


2 


2 


Brightness 


3 


4 


4 


1 


3 


2 


Consolid or particle packing 


6 


6 


6 


4 


6 


4 


Bottom size distribution / 
percent stable materials 


12 


8 


8 


8 


8 


8 


Scouring and deposition 


12 


24 


24 


12 


18 


6 


Clinging aquatic vegetation 


3 


4 


4 


3 


4 


3 


TOTALS 


80 


92 


114 


79 


89 


55 



> 
■o 
■o 

(D 

3 

a. 
X 

o 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



O 



o 

■ 



Whale Creek Cross-Section Locations 



Whale Creek Topography with 2003 Benchmark Locations 




Benchmark locations include: 
longitudinal profile 
cross-section 
Wolman pebble counts 
Pfankuch streann stability rating 
streams 
Lakes 
200-ft countour Interval 



5 Miles 

3 



Cross Section 



4,170 -, 



CD 



4,169 



4,168 



4,167 



4,166 



> 

CD 



LU 



4,164 
4,163 
4,162 



4,161 -I 



Cross Section Lower Whale Creek 



LPIN 



> 
■D 
■D 

(6 

3 

a. 
X 

o 




RPIN 



Top of 



Rock 



^x^te- ^i ^ ^' ^- *^'^^'^^'^^'^^^^ 





13 17 21 25 29 33 37 41 45 49 53 57 

Distance From Pin (feet) 



-*— stream Bottom 



■Water Level 



61 



Vertical exaggeration = 13.8 
LPIN = left (looking downstream) pin 
LTOP = left top of bank 
LBF = left bankfuU 



RBF = right bankfuU 

RTOB = right top of bank 

RPIN = right (looking downstream) pin 



o 



o 

■ 



Longitudinal Profile 
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0) 
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cd 
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> 
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Longitudinal Profile Lower Whale Creek 
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SUBSTRATE DEQ/MDM 



Date: 22 Sept. 03 

Waterbody: whale - upper reach 2 
Personnel: cl jg 



Site Visitprofiie 2 

Code: lower limit 
STORET 
Station ID: 





PEBBLE COU 


NT 


















Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


15 




15 


12.00% 


12.00% 


2 


Sand 




1-2 


12 




12 


9.60% 


21.60% 


3 


Very Fine 


-I 

LU 

> 
< 

a. 



2-4 


2 




2 


1.60% 


23.20% 


4 


Fine 


4-6 


6 




6 


4.80% 


28.00% 


5 


Fine 


6-8 










0.00% 


28.00% 


6 


Medium 


8-12 


12 




12 


9.60% 


37.60% 


7 


Medium 


12-16 


6 




6 


4.80% 


42.40% 


8 


Coarse 


16-22 


7 




7 


5.60% 


48.00% 


9 


Coarse 


22-32 


5 




5 


4.00% 


52.00% 


10 


Very 
Coarse 


32-45 


7 




7 


5.60% 


57.60% 


11 


Very 
Coarse 


45-64 


15 




15 


12.00% 


69.60% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 


6 




6 


4.80% 


74.40% 


13 


Small 


90 - 128 


10 




10 


8.00% 


82.40% 


14 


Large 


128 - 180 


9 




9 


7.20% 


89.60% 


15 


Large 


180 - 256 


7 




7 


5.60% 


95.20% 


16 


Small 


W 
01 
LU 
Q 

-1 
D 

DQ 


256 - 362 


1 




1 


0.80% 


96.00% 


17 


Small 


362 - 512 


3 




3 


2.40% 


98.40% 


18 


Medium 


512 - 1024 


2 




2 


1.60% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # 
Samples 






125 





125 


100.00% 
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SUBSTRATE DEQ/MDM 



Date: 22 Sept. 03 

Waterbody: whale 
2 

Personnel: cl jg 



Upper reach 



profile 2 
Site Visit Code: upper limit 
STORET Station 
ID: 



PEBBLE COU 


NT 


















Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other 

) 
Count 


Characteristic Croup: PEBL-CNT 










100.00 

% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


12 




12 


9.92% 


9.92% 


2 


Sand 




1-2 


7 




7 


5.79% 


15.70% 


3 


Very Fine 


tn 

-1 

LU 
> 

< 




2-4 


3 




3 


2.48% 


18.18% 


4 


Fine 


4-6 


5 




5 


4.13% 


22.31% 


5 


Fine 


6-8 










0.00% 


22.31% 


6 


Medium 


8-12 


7 




7 


5.79% 


28.10% 


7 


Medium 


12- 16 


4 




4 


3.31% 


31.40% 


8 


Coarse 


16-22 


11 




11 


9.09% 


40.50% 


9 


Coarse 


22-32 


12 




12 


9.92% 


50.41% 


10 


Very 
Coarse 


32-45 


15 




15 


12.40% 


62.81% 


11 


Very 
Coarse 


45-64 


17 




17 


14.05% 


76.86% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


16 




16 


13.22% 


90.08% 


13 


Small 


90 - 128 


9 




9 


7.44% 


97.52% 


14 


Large 


128 - 180 


3 




3 


2.48% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


ZC 
LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # 
Samples 






121 





121 


100.00% 
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Electronic Forms 



TMDL F ull or Partial Report 



■^BF 



Montana Department of ERvironmEntai Quiafto,'' 




Paae I of 1 




Report 1 of 1 

SeJeci Fonn 

Waterbody: MT76Q002__040 - South Fork Coal Creek(River) - 8.1 
Miles 

Waterbody on year 2000 303d list?; Yes 



Map Waterbody 
Assessment Record Sheet 

Hglfi 



Description : SOUTH FORK COAL CREEK &om headwaters to mouth (CoaL Or) 

EcoRegion(s): Northern Rockies Hydro Unit: 17010206 

County(s): FLATHEAD Basin: Coluinbia 

Watershed: Flathead 



Beneflcial Uses: 



Use Support 
Fully Threatened Partial Not Supporting 



Not Assessed 



Agii culture 

Aquatic Life Support 

Cold Water Fishery - Trout 

Drinking Water Supply 

Industrial 

Primary Contact (Recr) 

Probable Causes: 

Other habitat alterations 
Riparian degradation 
Siltation 

Probable Sources: 

Silviculture 



X 



X 

X 



X 
X 



Assessment Methods and Information Sources: 

Fish surveys 

Fixed station physical/chemical monitoring (conventional pollutants only) 

Quan. measure of instreara pamis, channel moqih., floodplain; 1-2 seasons; by prof 

Report 1 of 1 



http://nris.state.mt. us/wis/TMDLApp/TMDLReport.asp ?AssP=on&BenU=on&IinpU=on&CauP=on&Srcl. .. 7/1 0/2002 
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l^-MJEHtiKlflLCaEWBLE OAra-afluftcs cnEChT.gt 



(fYbfldLQGIr; LIMIT CCDE 
V/AtER: CLAS3JP>CATiaN 

A93EUUEHr BV 
ASSESSMENT DATE. iFi^r^ 



Bigi JTAJIV TO CPU. CP 



CiMLCR. SFH 



-^ 



WlTft 
WUBtE 


CHKC- 
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^OCUHlINT 
TITLES 


''lqSII^ 




mcyasitav 


JJi*ITJ,T 
DATA 


CHNmSTRW 
fhT^iCALDATA. 


















DEQ 






tIPSr,™ , 
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,,... 








!?Eti tfie^.3tr«imR»Kii 




ifl 




mRr-- 




FttP 




*Jthi*,i T.MHi£tfiHJ2lBldJd=flaiJ 
































Wfrn-i Va H»ni*J t. 4: Di ie« 


WPR rfcr. 
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3WF 


























H«P*1» 
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flF 




iP 






















\Vu» T. «IJJ 1SBB CodCnoi 


NMfta 


fi 


5F 




5P 






















V.„v^.Tl»I.C*pCtwi 
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SF Coal Profile #1 upper limit Pebble Count 
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SF Coal Profile #1 lower limit 
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SUBSTRATE DEQ/MDM 


Date: 15 Sept.OS Site Visit CodeiProfile #1 upper limit 


Waterbody:sF coai cr. STORET Station ID:069059i / 5394174 


Personnel :djp, cii 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


%of 
Total 


Cum. Total 


1 


Silt / Clay 




<1 


2 




2 


1.98% 


1.98% 


2 


Sand 




1-2 


11 




11 


10.89% 


12.87% 


3 


Very Fine 


w 

-1 

LU 

> 
< 

a. 
o 


2-4 


1 




1 


0.99% 


13.86% 


4 


Fine 


4-6 


3 




3 


2.97% 


16.83% 


5 


Fine 


6-8 


1 




1 


0.99% 


17.82% 


6 


Medium 


8-12 


7 




7 


6.93% 


24.75% 


7 


Medium 


12-16 


2 




2 


1.98% 


26.73% 


8 


Coarse 


16-22 


3 




3 


2.97% 


29.70% 


9 


Coarse 


22-32 


6 




6 


5.94% 


35.64% 


10 


Very Coarse 


32-45 


18 




18 


17.82% 


53.47% 


11 


Very Coarse 


45-64 


10 




10 


9.90% 


63.37% 


12 


Small 


LU 

-1 

DQ 
DQ 

o 

O 


64-90 


8 




8 


7.92% 


71.29% 


13 


Small 


90 - 128 


10 




10 


9.90% 


81.19% 


14 


Large 


128 - 180 


6 




6 


5.94% 


87.13% 


15 


Large 


180 - 256 


5 




5 


4.95% 


92.08% 


16 


Small 


a. 

LU 

Q 

-1 

D 

o 

DQ 


256 - 362 


3 




3 


2.97% 


95.05% 


17 


Small 


362 - 512 


1 




1 


0.99% 


96.04% 


18 


Medium 


512 - 1024 


3 




3 


2.97% 


99.01% 


19 


Large 


1024 - 2048 









0.00% 


99.01% 


20 


Bedrock 


>2048 


1 




1 


0.99% 


100.00% 


21 


Total # Samples 







101 


100% 
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SUBSTRATE 


DEQ/MDM 


Date: 15 Sept. 03 




Site Visit Code:cross-section #1 


\A/aterbody:sF coai cr. 




STORET Station ID:0690709 / 5350463 


Personnel :djp, cii 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt /Clay 




< 1 


4 




4 


3.48% 


3.48% 


2 


Sand 




1-2 


9 




9 


7.83% 


11.30% 


3 


Very Fine 


-1 

LU 
> 

< 

a. 
o 


2-4 


4 




4 


3.48% 


14.78% 


4 


Fine 


4-6 


5 




5 


4.35% 


19.13% 


5 


Fine 


6-8 


3 




3 


2.61% 


21.74% 


6 


Medium 


8-12 


9 




9 


7.83% 


29.57% 


7 


Medium 


12- 16 


4 




4 


3.48% 


33.04% 


8 


Coarse 


16-22 


8 




8 


6.96% 


40.00% 


9 


Coarse 


22-32 


5 




5 


4.35% 


44.35% 


10 


Very Coarse 


32-45 


4 




4 


3.48% 


47.83% 


11 


Very Coarse 


45-64 


5 




5 


4.35% 


52.17% 


12 


Small 


LU 

-1 

DQ 
DQ 
O 
O 


64-90 


11 




11 


9.57% 


61.74% 


13 


Small 


90 - 128 


14 




14 


12.17% 


73.91% 


14 


Large 


128 - 180 


12 




12 


10.43% 


84.35% 


15 


Large 


180 - 256 


4 




4 


3.48% 


87.83% 


16 


Small 


o: 

LU 

Q 

-1 

D 
O 
DQ 


256 - 362 


9 




9 


7.83% 


95.65% 


17 


Small 


362 - 512 


3 




3 


2.61% 


98.26% 


18 


Medium 


512 - 1024 


2 




2 


1.74% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 







115 


100% 





C-159 



South Fork Coal Creek 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 15 Sept.OS Site Visit CodeiPmfile #1 lower limit 


Waterbody: sf coai cr. STORET Station ID:0690779 / 5394257 


Personnel: djp, cii 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


%of 
Total 


Cum. Total 


1 


Silt /Clay 




< 1 


3 




3 


2.83% 


2.83% 


2 


Sand 




1-2 


2 




2 


1.89% 


4.72% 


3 


Very Fine 


V) 

-I 

LU 
> 

< 




2-4 


6 




6 


5.66% 


10.38% 


4 


Fine 


4-6 


6 




6 


5.66% 


16.04% 


5 


Fine 


6-8 


3 




3 


2.83% 


18.87% 


6 


Medium 


8-12 


10 




10 


9.43% 


28.30% 


7 


Medium 


12-16 


5 




5 


4.72% 


33.02% 


8 


Coarse 


16-22 


5 




5 


4.72% 


37.74% 


9 


Coarse 


22-32 


12 




12 


11.32% 


49.06% 


10 


Very Coarse 


32-45 


10 




10 


9.43% 


58.49% 


11 


Very Coarse 


45-64 


8 




8 


7.55% 


66.04% 


12 


Small 


V) 
LU 

-1 

DQ 
DQ 




64-90 


8 




8 


7.55% 


73.58% 


13 


Small 


90 - 128 


2 




2 


1.89% 


75.47% 


14 


Large 


128 - 180 


15 




15 


14.15% 


89.62% 


15 


Large 


180 - 256 


6 




6 


5.66% 


95.28% 


16 


Small 


tn 

LU 

Q 

-1 

D 

DQ 


256 - 362 


3 




3 


2.83% 


98.11% 


17 


Small 


362 - 512 


1 




1 


0.94% 


99.06% 


18 


Medium 


512 - 1024 









0.00% 


99.06% 


19 


Large 


1024 - 2048 









0.00% 


99.06% 


20 


Bedrock 


>2048 


1 




1 


0.94% 


100.00% 


21 


Total # Samples 







106 


100% 
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UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




0.935-1.035 
30 June 1976 


4.05-4.15 
30 June 1976 


7.13-7.23 
13 July 1976 


4.05-4.15 
28 June 1979 


0.0-0.31 
15 Oct. 1985 


0.31-1.13 
15 Oct. 1985 


Landform slope 


4 


3 


3 


6 


6 


2 


Mass wasting 


6 


6 


3 


3 


12 


6 


Debris j am potential 


8 


6 


6 


6 


7 


5 


Vegetative bank protection 


5 


6 


5 


3 


9 


6 


LOWER BANKS 














Channel capacity 


2 


1 


2 


2 


3 


1 


Bank rock content 


5 


4 


5 


8 


6 


3 


Obstructions/flow 
deflectors/sediment traps 


6 


3 


4 


2 


8 


3 


Cutting 


5 


6 


4 


4 


14 


6 


Deposition 


6 


4 


4 


8 


12 


6 


BOTTOM 














Rock angularity 


3 


3 


2 


2 


3 


2 


Brightness 


3 


2 


2 


1 


4 


2 


Consolid or particle 
packing 


4 


4 


4 


4 


6 


3 


Bottom size distribution / 
percent stable materials 


8 


8 


8 


4 


12 


6 


Scouring and deposition 


12 


10 


8 


6 


20 


7 


Clinging aquatic 
vegetation 


3 


3 


2 


2 


4 


3 


TOTALS 


80 


69 


62 


61 


126 


61 



Reach score for Rosgen "CI and C2" channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
Rosgen "C3 and C6" channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
Rosgen "C4 and C5" channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 



o 

■ 



o 

■ 



South Fork Coal Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




1.13-1.53 
16 Oct. 1985 


1.53-2.28 
16 Oct. 1985 


2.28-2.96 
16 Oct. 1985 


2.96-3.23 
16 Oct. 1985 


3.23-4.03 
17 Oct.1985 


4.03-5.15 
17 Oct. 1985 


Landform slope 


4 


2 


6 


6 


4 


8 


Mass wasting 


6 


7 


10 


8 


9 


12 


Debris j am potential 


4 


5 


8 


5 


5 


8 


Vegetative bank protection 


6 


7 


10 


8 


9 


12 


LOWER BANKS 














Channel capacity 


2 


2 


3 


2 


2 


1 


Bank rock content 


4 


3 


4 


4 


2 


4 


Obstructions/flow 
deflectors/sediment traps 


3 


4 


8 


4 


4 


8 


Cutting 


8 


10 


16 


9 


10 


8 


Deposition 


7 


8 


14 


8 


12 


16 


BOTTOM 














Rock angularity 


2 


2 


3 


2 


2 


2 


Brightness 


3 


3 


4 


3 


3 


3 


Consolid or particle 
packing 


3 


5 


7 


4 


5 


5 


Bottom size distribution / 
percent stable materials 


6 


10 


14 


10 


9 


12 


Scouring and deposition 


8 


12 


19 


12 


12 


14 


Clinging aquatic 
vegetation 
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Reach score for Rosgen "CI and C2" channel 
Rosgen "C3 and C6" channel 
Rosgen "C4 and C5" channel 



type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 
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Stream 
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Stream 
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Stream 

segment 

Date 


Stream 
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Stream 

segment 

Date 




5.15-6.81 
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15 Sept.03 


Profile #1 

CS 
15 Sept. 03 


Profile #1 

UL 
15 Sept. 03 
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Profile #2 

CS 
1 Oct. 03 


Profile #2 

UL 
1 Oct. 03 


TOTALS 


76 


61 


55 


47 


48 


84 


86 


70 



Reach score for Rosgen "CI and C2" channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
Rosgen "C3 and C6" channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
Rosgen "C4 and C5" channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 
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Cross Section # 1 South Fork Coal Creek 
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EXCEL filename: Upper SF Coal CreeLxls 
Vertical exaggeration = 13.3 
Data recorded looking downstream 
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Appendix C South Fork Coal Creek 



Lower South Fork Coal Creek 
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Appendix C 



South Fork Coal Creek 



Pebble Counts 



SF Coal Profile #2 upper limit Pebble Count 
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Lower SF Coal Profile #2 Pebble Count 



120% n 

100% 
80% 



> 



iS 60% 
£ 40% 
" 20% 



0% 




l> > \ ^^, '*>^>^>^,'^^ ^'^,<b^,<^\^>V#<>VVV 



V T/ N <b 



Particle Size (mm) 



South Fork Coal Cr. Pebble Count Comparison October 

2001 



^ 120% 
°f^ 100% 
> 80% 
^ 60% 
I 40% 
3 20% 
" 0% 







"^ N^ N^ ^ ^ ^ "^ ^''n^V'^o.^^N^ ^ ^ ^ 

Particle Size (mm) 

2001-1 Rif 



-2001-2 Rif -A-2001-3PT 



Historic pebble count comparison for unknown location on South Fork Coal 

Creek. 
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South Fork Coal Creek 
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Average pebble counts from both profiles (6 sites) on South Fork Coal Creek. 
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SUBSTRATE DEQ/MDM 


Date:23 Sept.OS Site Visit CodeiProfile #2 upper limit 


Waterbody:sF coai cr.Profiie #2 STORET Station ID:0693790 / 539359 


Personnel:cii, jeg 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt /Clay 




<1 


8 




8 


7.77% 


7.77% 


2 


Sand 




1-2 


5 




5 


4.85% 


12.62% 


3 


Very Fine 


-I 

LU 
> 

< 
01 




2-4 









0.00% 


12.62% 


4 


Fine 


4-6 


2 




2 


1.94% 


14.56% 


5 


Fine 


6-8 









0.00% 


14.56% 


6 


Medium 


8-12 


4 




4 


3.88% 


18.45% 


7 


Medium 


12-16 


7 




7 


6.80% 


25.24% 


8 


Coarse 


16-22 


17 




17 


16.50% 


41.75% 


9 


Coarse 


22-32 


9 




9 


8.74% 


50.49% 


10 


Very Coarse 


32-45 


12 




12 


11.65% 


62.14% 


11 


Very Coarse 


45-64 


10 




10 


9.71% 


71.84% 


12 


Small 


V) 
LU 

-I 
DQ 
DQ 




64-90 


6 




6 


5.83% 


77.67% 


13 


Small 


90 - 128 


8 




8 


7.77% 


85.44% 


14 


Large 


128 - 180 


3 




3 


2.91% 


88.35% 


15 


Large 


180 - 256 


7 




7 


6.80% 


95.15% 


16 


Small 


0: 

LU 

Q 

-1 

D 

DQ 


256 - 362 


3 




3 


2.91% 


98.06% 


17 


Small 


362 - 512 


1 




1 


0.97% 


99.03% 


18 


Medium 


512 - 1024 


1 




1 


0.97% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 







103 


100% 
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South Fork Coal Creek 



SUBSTRATE DEQ/MDM 


Date:i ocr. 03 Site Visit Code:cross-section #2 


Waterbody:sF coai cr. Profile #2 STORET Station ID:069394i / 5395371 


Personnel:cii,jeg,hh 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt / Clay 




<1 


10 




10 


9.90% 


9.90% 


2 


Sand 




1-2 









0.00% 


9.90% 


3 


Very Fine 


-I 

LU 
> 

< 
01 




2-4 









0.00% 


9.90% 


4 


Fine 


4-6 









0.00% 


9.90% 


5 


Fine 


6-8 









0.00% 


9.90% 


6 


Medium 


8-12 









0.00% 


9.90% 


7 


Medium 


12-16 


2 




2 


1.98% 


11.88% 


8 


Coarse 


16-22 


2 




2 


1.98% 


13.86% 


9 


Coarse 


22-32 


9 




9 


8.91% 


22.77% 


10 


Very Coarse 


32-45 


5 




5 


4.95% 


27.72% 


11 


Very Coarse 


45-64 


23 




23 


22.77% 


50.50% 


12 


Small 


V) 
LU 

-I 
DQ 
DQ 




64-90 


4 




4 


3.96% 


54.46% 


13 


Small 


90 - 128 


14 




14 


13.86% 


68.32% 


14 


Large 


128 - 180 


9 




9 


8.91% 


77.23% 


15 


Large 


180 - 256 


12 




12 


11.88% 


89.11% 


16 


Small 


tn 
0: 

LU 

Q 

-1 

D 

DQ 


256 - 362 


3 




3 


2.97% 


92.08% 


17 


Small 


362 - 512 


2 




2 


1.98% 


94.06% 


18 


Medium 


512 - 1024 


4 




4 


3.96% 


98.02% 


19 


Large 


1024 - 2048 


2 




2 


1.98% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 







101 


100% 
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SUBSTRATE DEQ/MDM 


Date:l Oct. 03 Site Visit CodeiProfile #2 lower limit 


Waterbody:sF coai cr.pmfiie 2 STORET Station ID:0694027 / 5395376 


Personnel:cii, jeg, hh 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










0.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt /Clay 




<1 


5 




5 


4.35% 


4.35% 


2 


Sand 




1-2 


4 




4 


3.48% 


7.83% 


3 


Very Fine 


-I 

LU 
> 

< 
01 




2-4 









0.00% 


7.83% 


4 


Fine 


4-6 


1 




1 


0.87% 


8.70% 


5 


Fine 


6-8 









0.00% 


8.70% 


6 


Medium 


8-12 


2 




2 


1.74% 


10.43% 


7 


Medium 


12-16 


1 




1 


0.87% 


11.30% 


8 


Coarse 


16-22 


3 




3 


2.61% 


13.91% 


9 


Coarse 


22-32 


10 




10 


8.70% 


22.61% 


10 


Very Coarse 


32-45 


5 




5 


4.35% 


26.96% 


11 


Very Coarse 


45-64 


15 




15 


13.04% 


40.00% 


12 


Small 


V) 
LU 

-I 
DQ 
DQ 




64-90 


11 




11 


9.57% 


49.57% 


13 


Small 


90 - 128 


15 




15 


13.04% 


62.61% 


14 


Large 


128 - 180 


11 




11 


9.57% 


72.17% 


15 


Large 


180 - 256 


9 




9 


7.83% 


80.00% 


16 


Small 


tn 
0: 

LU 

Q 

-1 

D 

DQ 


256 - 362 


10 




10 


8.70% 


88.70% 


17 


Small 


362 - 512 


5 




5 


4.35% 


93.04% 


18 


Medium 


512 - 1024 


8 




8 


6.96% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 







115 


100% 
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South Fork Coal Creek 



SUBSTRATE DEQ/MDM 


Date:3-oct-oi Site Visit Code:stream i.d. = losooos 


WaterbodyiSF coai cr. STORET Station ID: station id. = 2001 1 riffle 


Personnel: Unknown but probably Linda, Roger and Rick 


PEBBLE COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










100% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt /Clay 




<1 









0.00% 


0.00% 


2 


Sand 




1-2 


7 




7 


5.79% 


5.79% 


3 


Very Fine 


-1 

LU 
> 

< 




2-4 









0.00% 


5.79% 


4 


Fine 


4-6 









0.00% 


5.79% 


5 


Fine 


6-8 


7 




7 


5.79% 


11.57% 


6 


Medium 


8-12 









0.00% 


11.57% 


7 


Medium 


12-16 









0.00% 


11.57% 


8 


Coarse 


16-22 









0.00% 


11.57% 


9 


Coarse 


22-32 









0.00% 


11.57% 


10 


Very Coarse 


32-45 









0.00% 


11.57% 


11 


Very Coarse 


45-64 


56 




56 


46.28% 


57.85% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 









0.00% 


57.85% 


13 


Small 


90 - 128 


21 




21 


17.36% 


75.21% 


14 


Large 


128 - 180 









0.00% 


75.21% 


15 


Large 


180 - 256 


15 




15 


12.40% 


87.60% 


16 


Small 


LU 
Q 

-I 
D 

DQ 


256 - 362 









0.00% 


87.60% 


17 


Small 


362 - 512 


11 




11 


9.09% 


96.69% 


18 


Medium 


512 - 1024 









0.00% 


96.69% 


19 


Large 


1024 - 2048 


4 




4 


3.31% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


121 





121 


100% 
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EXCEL filename: Lower SF Coal Creek.xls 
Vertical exaggeration = 30.8 
Data recorded looking downstream 



Longitudinal Profile #2 



Lower South Fork Coal Creek Longitudinal Profile #2 
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EXCEL filename: Lower SF Coal Creek.xls 
Vertical exaggeration = 4.4 
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North Fork Coal 
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North Fork Coal 
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Site Visit Form 
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North Fork Coal Creek #1 
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North Fork Coal 



Pebble Counts 



NF Coal Profile #1 Lower Limit Pebble Count 
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NF Coal Profile #1 Upper Limit Pebble Count 
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North Fork Coal 



SUBSTRATE DEQ/MDM 


Date:2 Oct. 2003 Site Visit CodeiProfile #1 lower limit 


Waterbody: NF Coal #1 STORET Station ID: 0687043 / 5397684 


Personnel: jg,ci,hh 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL- 
CNT 










100.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt / Clay 




<1 


4 




4 


3.96% 


3.96% 


2 


Sand 




1-2 


4 




4 


3.96% 


7.92% 


3 


Very Fine 


-I 

LU 
> 

< 
01 




2-4 


6 




6 


5.94% 


13.86% 


4 


Fine 


4-6 


4 




4 


3.96% 


17.82% 


5 


Fine 


6-8 


2 




2 


1.98% 


19.80% 


6 


Medium 


8-12 


4 




4 


3.96% 


23.76% 


7 


Medium 


12-16 


3 




3 


2.97% 


26.73% 


8 


Coarse 


16-22 


6 




6 


5.94% 


32.67% 


9 


Coarse 


22-32 


8 




8 


7.92% 


40.59% 


10 


Very Coarse 


32-45 


6 




6 


5.94% 


46.53% 


11 


Very Coarse 


45-64 


19 




19 


18.81% 


65.35% 


12 


Small 


tn 

LU 

-1 

DQ 
DQ 




64-90 


7 




7 


6.93% 


72.28% 


13 


Small 


90 - 128 


18 




18 


17.82% 


90.10% 


14 


Large 


128 - 180 


3 




3 


2.97% 


93.07% 


15 


Large 


180 - 256 


2 




2 


1.98% 


95.05% 


16 


Small 


tn 

LU 

Q 

-1 

D 

DQ 


256 - 362 


3 




3 


2.97% 


98.02% 


17 


Small 


362 - 512 









0.00% 


98.02% 


18 


Medium 


512 - 1024 


2 




2 


1.98% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


101 





101 


100.00% 
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Appendix C 



SUBSTRATE DEQ/MDM 


Date:2 Oct. 2003 Site Visit Code: cross-section#i 


WaterbodyiNF Coal #1 STORET Station ID:0686952 /5397691 


Personnel:jg,ci,hh 


PEB 


BLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


6 




6 


5.13% 


5.13% 


2 


Sand 




1-2 


5 




5 


4.27% 


9.40% 


3 


Very Fine 


-1 

LU 
> 

< 




2-4 


1 




1 


0.85% 


10.26% 


4 


Fine 


4-6 


3 




3 


2.56% 


12.82% 


5 


Fine 


6-8 


4 




4 


3.42% 


16.24% 


6 


Medium 


8-12 


6 




6 


5.13% 


21.37% 


7 


Medium 


12- 16 


5 




5 


4.27% 


25.64% 


8 


Coarse 


16-22 


4 




4 


3.42% 


29.06% 


9 


Coarse 


22-32 


8 




8 


6.84% 


35.90% 


10 


Very Coarse 


32-45 


6 




6 


5.13% 


41.03% 


11 


Very Coarse 


45-64 


10 




10 


8.55% 


49.57% 


12 


Small 


V) 
LU 

-1 
DQ 
DQ 




64-90 


13 




13 


11.11% 


60.68% 


13 


Small 


90 - 128 


13 




13 


11.11% 


71.79% 


14 


Large 


128 - 180 


15 




15 


12.82% 


84.62% 


15 


Large 


180 - 256 


5 




5 


4.27% 


88.89% 


16 


Small 


<n 

01 
LU 

Q 

-1 

D 

DQ 


256 - 362 


6 




6 


5.13% 


94.02% 


17 


Small 


362 - 512 


2 




2 


1.71% 


95.73% 


18 


Medium 


512 - 1024 


5 




5 


4.27% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # 
Samples 


117 





117 


100.00% 
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Appendix C 



North Fork Coal 



SUBSTRATE DEQ/MDM 


Date:2 Oct. 2003 Site Visit CodeiProfile #1 upper limit 


WaterbodyiNF Coal #1 STORET Station ID: 0686886 / 5397655 


Personnel:jg,ci,hh 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. 
Total 


1 


Silt /Clay 




<1 


3 




3 


2.80% 


2.80% 


2 


Sand 




1-2 









0.00% 


2.80% 


3 


Very Fine 


tn 

-I 

LU 
> 

< 




2-4 









0.00% 


2.80% 


4 


Fine 


4-6 









0.00% 


2.80% 


5 


Fine 


6-8 









0.00% 


2.80% 


6 


Medium 


8-12 









0.00% 


2.80% 


7 


Medium 


12-16 


2 




2 


1.87% 


4.67% 


8 


Coarse 


16-22 


2 




2 


1.87% 


6.54% 


9 


Coarse 


22-32 


9 




9 


8.41% 


14.95% 


10 


Very 
Coarse 


32-45 


8 




8 


7.48% 


22.43% 


11 


Very 
Coarse 


45-64 


22 




22 


20.56% 


42.99% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


7 




7 


6.54% 


49.53% 


13 


Small 


90 - 128 


34 




34 


31.78% 


81.31% 


14 


Large 


128 - 180 


11 




11 


10.28% 


91.59% 


15 


Large 


180 - 256 


6 




6 


5.61% 


97.20% 


16 


Small 


<n 

LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


97.20% 


17 


Small 


362 - 512 









0.00% 


97.20% 


18 


Medium 


512 - 1024 


3 




3 


2.80% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


107 





107 


100.00% 
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o 



o 



North Fork Coal Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




North Fork 

12.18-12.28 

30 June 1976 


North Fork 
16.19-16.29 
13 July 1976 


North Fork 
18.57-18.67 
13 July 1976 


North Fork 
20.22-20.32 
13 July 1976 


North Fork 

12.18-12.28 

27 June 1979 


North Fork 

16.19-16.29 

27 June 1979 


Landform slope 


4 


6 


3 


2 


6 


4 


Mass wasting 


3 


7 


5 


3 


3 


3 


Debris j am potential 


6 


6 


8 


7 


6 


4 


Vegetative bank 
protection 


5 


6 


5 


4 


9 


9 


LOWER BANKS 














Channel capacity 


1 


1 


1 


2 


1 


2 


Bank rock content 


4 


4 


2 


6 


4 





Obstructions/flow 
deflectors/sediment traps 


2 


4 


4 


6 


2 


2 


Cutting 


6 


8 


6 


8 


8 


8 


Deposition 


4 


6 


4 


6 


4 


8 


BOTTOM 














Rock angularity 


2 


2 


2 


2 


2 


2 


Brightness 


2 


2 


3 


3 


1 


1 


Consolid or particle 
packing 


2 


4 


4 


4 


2 


4 


Bottom size distribution / 
percent stable materials 


8 


8 


8 


8 


4 


4 


Scouring and deposition 


12 


10 


12 


12 


6 


12 


Clinging aquatic 
vegetation 


3 


3 


2 





2 


2 


TOTALS 


64 


77 


69 


75 


60 


65 



o 

O 

O 
SI) 



Reach score for Rosgen "CI and C2" channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
Rosgen "C3 and C6" channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
Rosgen "C4 and C5" channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 
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North Fork Coal Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




North Fork 

18.57-18.67 

27 June 1979 


North Fork 
20.22-20.32 
29 June 1979 


North Fork 

9.47-9.72 

11 Oct. 1985 


North Fork 

9.72-9.95 

11 Oct. 1985 


North Fork 

9.95-10.26 

11 Oct. 1985 


Landform slope 


6 


6 


2 


2 


2 


Mass wasting 


3 


3 


6 


12 


12 


Debris j am potential 


2 


5 


5 


6 


8 


Vegetative bank protection 


3 


6 


6 


8 


9 


LOWER BANKS 












Channel capacity 


1 


1 


2 


3 


4 


Bank rock content 


2 


6 


6 


2 


6 


Obstructions/flow 
deflectors/sediment traps 


2 


2 


4 


6 


8 


Cutting 


4 


8 


10 


16 


16 


Deposition 


4 


8 


8 


10 


12 


BOTTOM 












Rock angularity 


2 


2 


2 


3 


2 


Brightness 


1 


1 


3 


4 


4 


Consolid or particle packing 


4 


2 


6 


6 


6 


Bottom size distribution / 
percent stable materials 


4 


4 


12 


14 


14 


Scouring and deposition 


6 


6 


12 


18 


18 


Clinging aquatic vegetation 


2 


1 


3 


3 


4 


TOTALS 


46 


61 


89 


113 


125 



Reach score for Rosgen "CI and C2" channel type : < 38 
Rosgen "C3 and C6" channel type: < 59 = 
Rosgen "C4 and C5" channel type: < 69 = 



= Excellent; 39-43 = Good; 44-47 
Excellent; 60-85 = Good; 86-105 = 
Excellent; 70-90 = Good; 91-110 = 



= Fair; >48 = Poor; 
Fair; > 106 = Poor; 
Fair; > 111 = Poor; 



> 
■o 
■o 
n 

3 

a 

X 

o 
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North Fork Coal Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




North Fork 
10.26-10.42 
11 Oct. 1985 


North Fork 
10.42-10.91 
12 Oct. 1985 


North Fork 
10.91-11.69 
17 Oct. 1985 


North Fork 
11.69-12.84 
21 Oct. 1985 


North Fork 
12.84-15.11 
23 Oct. 1985 


North Fork 
15.11-16.25 
23 Oct. 1985 


Landform slope 


4 


2 


8 


2 


4 


4 


Mass wasting 


12 


10 


12 


12 


5 


8 


Debris j am potential 


8 


7 


8 


6 


3 


8 


Vegetative bank protection 


7 


9 


12 


6 


9 


12 


LOWER BANKS 














Channel capacity 


3 


3 


1 


3 


1 


4 


Bank rock content 


6 


6 


4 


4 


4 


4 


Obstructions/flow 
deflectors/sediment traps 


5 


7 


8 


7 


4 


8 


Cutting 


12 


12 


8 


12 


8 


14 


Deposition 


8 


10 


16 


12 


8 


12 


BOTTOM 














Rock angularity 


3 


2 


2 


2 


2 


2 


Brightness 


3 


3 


3 


3 


3 


3 


Consolid or particle 
packing 


6 


5 


5 


5 


4 


4 


Bottom size distribution / 
percent stable materials 


8 


12 


12 


12 


8 


12 


Scouring and deposition 


12 


20 


14 


20 


12 


12 


Clinging aquatic 
vegetation 


4 


3 


3 


3 


3 


4 


TOTALS 


101 


111 


116 


109 


78 


111 



o 

O 

O 



Reach score for Rosgen "CI and C2" channel 
Rosgen "C3 and C6" channel 
Rosgen "C4 and C5" channel 



type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 
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Vorth Fork Coal Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




NF Profile #1 

UL 
2 Oct. 2003 


NF Profile #1 

CS 
2 Oct. 2003 


NF Profile #1 

LL 
2 Oct. 2003 


NF Profile #2 

UL 
8 Oct. 2003 


NF Profile #2 

CS 
8 Oct. 2003 


NF Profile #2 

LL 
8 Oct. 2003 


Landform slope 


4 


6 


4 


6 


4 


4 


Mass wasting 


6 


6 


3 


9 


3 


6 


Debris j am potential 


6 


4 


6 


8 


6 


6 


Vegetat bank protection 


6 


3 


6 


6 


3 


3 


LOWER BANKS 














Channel capacity 


2 


1 


2 


3 


2 


1 


Bank rock content 


4 


2 


6 


6 


4 


4 


Obstructions/flow 
deflectors/sediment traps 


4 


4 


6 


6 


4 


8 


Cutting 


8 


8 


8 


12 


4 


12 


Deposition 


12 


8 


8 


8 


4 


8 


BOTTOM 














Rock angularity 


2 


2 


2 


3 


2 


3 


Brightness 


2 


2 


3 


3 


3 


3 


Consolid or part packing 


4 


2 


4 


6 


4 


4 


Bottom size distribution / 
percent stable materials 


4 


8 


12 


16 


8 


8 


Scouring and deposition 


12 


12 


12 


18 


6 


18 


Clinging aquatic vegetat 


4 


3 


3 


3 


3 


4 


TOTALS 


80 


73 


85 


113 


60 


92 



leach score for Rosgen "CI 
Rosgen "C3 
Rosgen "C4 



and C2" channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor; 
and C6" channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor; 
and C5" channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor; 
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Cross Section 
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Cross Section NFCoal Creek #1 
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Distance From Pin (feet) 



-^K— Stream Bottom 



•Water Level 



Data collected looking downstream. 
EXCEL filename = NFCoal Cr.xls 
Vertical exaggeration = 8.9 
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Longitudinal Profile 



NF Coal Creek Profile #1 
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EXCEL filename = NFCoal Cr.xls 
Vertical exaggeration = 2.7 
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Appendix C North Fork Coal 



North Fork Coal Creek #2 
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Appendix C 



North Fork Coal 



Pebble Counts 



NF Coal #2 Profile Lower Limit Pebble Count 




* %> ^? ntV -b^ ^ <bV „<b .o <3^ fon- n ^ ^ ^ 



Particle Size (mm) 
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North Fork Coal 



Appendix C 



NF Coal #2 Profile Upper Limit Pebble Count 
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NF Coal Profile #2 Pebble Count Comparison 
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Appendix C 



North Forl< Coal 



SUBSTRATE DEQ/MDM 


Date:? Oct. 2003 Site Visit Code: Profile#2 lower limit 


Waterbody:NF Coal #2 STORET Station ID: 0692052 / 5396223 


Personnel:jg, ci 


PEB 


BLE COU 


NT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL- 
CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


6 




6 


5.77% 


5.77% 


2 


Sand 




1-2 


9 




9 


8.65% 


14.42% 


3 


Very Fine 


V) 

-1 

LU 
> 

< 




2-4 









0.00% 


14.42% 


4 


Fine 


4-6 


5 




5 


4.81% 


19.23% 


5 


Fine 


6-8 


1 




1 


0.96% 


20.19% 


6 


Medium 


8-12 


5 




5 


4.81% 


25.00% 


7 


Medium 


12-16 


3 




3 


2.88% 


27.88% 


8 


Coarse 


16-22 


3 




3 


2.88% 


30.77% 


9 


Coarse 


22-32 


6 




6 


5.77% 


36.54% 


10 


Very Coarse 


32-45 


3 




3 


2.88% 


39.42% 


11 


Very Coarse 


45-64 


7 




7 


6.73% 


46.15% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 


9 




9 


8.65% 


54.81% 


13 


Small 


90 - 128 


11 




11 


10.58% 


65.38% 


14 


Large 


128 - 180 


13 




13 


12.50% 


77.88% 


15 


Large 


180 - 256 


6 




6 


5.77% 


83.65% 


16 


Small 


W 
0: 
LU 
Q 

-I 
D 

DQ 


256 - 362 


5 




5 


4.81% 


88.46% 


17 


Small 


362 - 512 


5 




5 


4.81% 


93.27% 


18 


Medium 


512 - 1024 


7 




7 


6.73% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


104 





104 


100.00% 
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North Fork Coal 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 7 Oct. 2003 Site Visit Code:cross-section #2 


Waterbody: NF Coal #2 STORET Station ID: 0691960 / 5396224 


Personnel: grace, lewis 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


2 




2 


1.90% 


1.90% 


2 


Sand 




1-2 


6 




6 


5.71% 


7.62% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 



2-4 









0.00% 


7.62% 


4 


Fine 


4-6 


4 




4 


3.81% 


11.43% 


5 


Fine 


6-8 









0.00% 


11.43% 


6 


Medium 


8-12 


3 




3 


2.86% 


14.29% 


7 


Medium 


12-16 









0.00% 


14.29% 


8 


Coarse 


16-22 


3 




3 


2.86% 


17.14% 


9 


Coarse 


22-32 


6 




6 


5.71% 


22.86% 


10 


Very Coarse 


32-45 


6 




6 


5.71% 


28.57% 


11 


Very Coarse 


45-64 


6 




6 


5.71% 


34.29% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


13 




13 


12.38% 


46.67% 


13 


Small 


90 - 128 


13 




13 


12.38% 


59.05% 


14 


Large 


128 - 180 


15 




15 


14.29% 


73.33% 


15 


Large 


180 - 256 


13 




13 


12.38% 


85.71% 


16 


Small 


M 
01 
LU 
Q 

-1 
D 

DQ 


256 - 362 


12 




12 


11.43% 


97.14% 


17 


Small 


362 - 512 


1 




1 


0.95% 


98.10% 


18 


Medium 


512 - 1024 


2 




2 


1.90% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


105 





105 


100.00% 
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Appendix C 



North Forl< Coal 



SUBSTRATE DEQ/MDM 


Date:? Oct. 2003 Site Visit CodeiPmfile #2upper limit 


WaterbodyiNF Coal #2 STORET Station ID: 0691863 / 53962652 


Personnel: grace, lewis 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00 

% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


5 




5 


4.39% 


4.39% 


2 


Sand 




1-2 


17 




17 


14.91% 


19.30% 


3 


Very Fine 


w 

-1 

LU 

> 
< 

a. 



2-4 


3 




3 


2.63% 


21.93% 


4 


Fine 


4-6 


3 




3 


2.63% 


24.56% 


5 


Fine 


6-8 


2 




2 


1.75% 


26.32% 


6 


Medium 


8-12 


8 




8 


7.02% 


33.33% 


7 


Medium 


12-16 


6 




6 


5.26% 


38.60% 


8 


Coarse 


16-22 


7 




7 


6.14% 


44.74% 


9 


Coarse 


22-32 


13 




13 


11.40% 


56.14% 


10 


Very Coarse 


32-45 


9 




9 


7.89% 


64.04% 


11 


Very Coarse 


45-64 


9 




9 


7.89% 


71.93% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 


8 




8 


7.02% 


78.95% 


13 


Small 


90 - 128 


4 




4 


3.51% 


82.46% 


14 


Large 


128 - 180 


5 




5 


4.39% 


86.84% 


15 


Large 


180 - 256 


10 




10 


8.77% 


95.61% 


16 


Small 


W 
01 
LU 
Q 

-1 
D 

DQ 


256 - 362 


2 




2 


1.75% 


97.37% 


17 


Small 


362 - 512 


3 




3 


2.63% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


114 





114 


100.00% 
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Cross Section 



Cross Section #2 NF Coal Creek 
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Coal Creek 
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Coal Creek 



Appendix C 



Site Visit Forms 
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Coal Creek 
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Appendix C Coal Creek 



Mainstem Coal Creek #1 
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Coal Creek 



Appendix C 



Pebble Counts 



Mainstem Coal #1 Profile Upper Limit Pebble Count 
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Appendix C 



Coal Creek 



Mainstem Coal #1 Profile Lower Limit Pebble 

Count 
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Coal Creek 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 9 oct.2003 Site Visit Code: Profiie#i upper limit 


Waterbody:Main-stem coai #1 STORET Station ID: UTM 069059i 


Personnel: lewis, grace 5394174 


PEBBL 


E COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00 

% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


12 




12 


10.62% 


10.62% 


2 


Sand 




1-2 


13 




13 


11.50% 


22.12% 


3 


Very Fine 


w 

-1 

LU 

> 
< 

a. 



2-4 


6 




6 


5.31% 


27.43% 


4 


Fine 


4-6 


4 




4 


3.54% 


30.97% 


5 


Fine 


6-8 


1 




1 


0.88% 


31.86% 


6 


Medium 


8-12 


4 




4 


3.54% 


35.40% 


7 


Medium 


12-16 









0.00% 


35.40% 


8 


Coarse 


16-22 


5 




5 


4.42% 


39.82% 


9 


Coarse 


22-32 


8 




8 


7.08% 


46.90% 


10 


Very Coarse 


32-45 


13 




13 


11.50% 


58.41% 


11 


Very Coarse 


45-64 


21 




21 


18.58% 


76.99% 


12 


Small 


LU 

-1 

DQ 
DQ 




64-90 


12 




12 


10.62% 


87.61% 


13 


Small 


90 - 128 


9 




9 


7.96% 


95.58% 


14 


Large 


128 - 180 


3 




3 


2.65% 


98.23% 


15 


Large 


180 - 256 


2 




2 


1.77% 


100.00% 


16 


Small 


W 
01 
LU 
Q 

-I 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


113 





113 


100.00% 
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Appendix C 



Coal Creek 





SUBSTRATE DEQ/MDM 


Date: 9 oct.2003 Site Visit Code: Profile #1 cross-section 


Waterbody: Mainstem Coal#l STORET Station ID: UTM 0696987/5394432 


Personnel: lewis, grace 


PEBBL 


ECOUN 


T 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.0 

0% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




< 1 


15 




15 


13.76% 


13.76% 


2 


Sand 




1-2 


7 




7 


6.42% 


20.18% 


3 


Very Fine 


-I 

LU 
> 

< 
01 




2-4 


1 




1 


0.92% 


21.10% 


4 


Fine 


4-6 


4 




4 


3.67% 


24.77% 


5 


Fine 


6-8 


3 




3 


2.75% 


27.52% 


6 


Medium 


8-12 


7 




7 


6.42% 


33.94% 


7 


Medium 


12-16 


2 




2 


1.83% 


35.78% 


8 


Coarse 


16-22 


5 




5 


4.59% 


40.37% 


9 


Coarse 


22-32 


12 




12 


11.01% 


51.38% 


10 


Very Coarse 


32-45 


13 




13 


11.93% 


63.30% 


11 


Very Coarse 


45-64 


11 




11 


10.09% 


73.39% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


11 




11 


10.09% 


83.49% 


13 


Small 


90 - 128 


9 




9 


8.26% 


91.74% 


14 


Large 


128 - 180 


4 




4 


3.67% 


95.41% 


15 


Large 


180 - 256 


2 




2 


1.83% 


97.25% 


16 


Small 


<n 

0: 
LU 
Q 

-1 
D 

CO 


256 - 362 


2 




2 


1.83% 


99.08% 


17 


Small 


362 - 512 


1 




1 


0.92% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


109 





109 


100.00% 
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Coal Creek 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 9 Oct. 2003 Site Visit Code:Profile#l lower limit 


Waterbody: Mainstem Coal #1 STORET Station ID: UTM 0697102/5394524 


Personnel: lewis, grace 


P 


EBBLE ( 


::ouNi 


■ 


Row 
ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


12 




12 


9.16% 


9.16% 


2 


Sand 




1-2 


18 




18 


13.74% 


22.90% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 



2-4 









0.00% 


22.90% 


4 


Fine 


4-6 


4 




4 


3.05% 


25.95% 


5 


Fine 


6-8 









0.00% 


25.95% 


6 


Medium 


8-12 


5 




5 


3.82% 


29.77% 


7 


Medium 


12-16 


4 




4 


3.05% 


32.82% 


8 


Coarse 


16-22 


8 




8 


6.11% 


38.93% 


9 


Coarse 


22-32 


17 




17 


12.98% 


51.91% 


10 


Very Coarse 


32-45 


19 




19 


14.50% 


66.41% 


11 


Very Coarse 


45-64 


20 




20 


15.27% 


81.68% 


12 


Small 


V) 
LU 

-1 

DQ 
DQ 




64-90 


17 




17 


12.98% 


94.66% 


13 


Small 


90 - 128 


7 




7 


5.34% 


100.00% 


14 


Large 


128 - 180 









0.00% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


a. 

LU 
Q 

-1 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


131 





131 


100.00% 
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Coal Creek Main-stem Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Main-stem 
0.294-0.394 
15 July 1976 


Main-stem 
8.492-8.592 
30 June 1976 


Main-stem 
0.294-0.394 
21 June 1979 


Main-stem 

8.49-8.59 

27 June 1979 


Main-stem 

8.44-8.68 

8 Oct. 1985 


Main-stem 

8.68-9.47 

8 Oct. 1985 


Landform slope 


6 


2 


6 


4 


2 


2 


Mass wasting 


7 


3 


3 


3 


6 


6 


Debris j am potential 


5 


6 


2 


2 


2 


7 


Vegetative bank protection 


5 


3 


9 


3 


7 


6 


LOWER BANKS 














Channel capacity 


1 


2 


1 


1 


2 


3 


Bank rock content 


6 


6 


4 


6 


5 


6 


Obstructions/flow 
deflectors/sediment traps 


4 


2 


2 


4 


3 


6 


Cutting 


8 


4 


12 


4 


8 


12 


Deposition 


6 


4 


4 





6 


12 


BOTTOM 














Rock angularity 


2 


2 


2 


2 


2 


3 


Brightness 


2 


2 


1 


2 


3 


3 


Consolid or particle 
packing 


4 


3 


2 


2 


5 


5 


Bottom size distribution / 
percent stable materials 


8 


8 


4 


4 


9 


12 


Scouring and deposition 


12 


8 


12 


12 


12 


16 


Clinging aquatic 
vegetation 


3 


3 


2 


2 


3 


3 


TOTALS 


79 


58 


66 


51 


75 


102 



> 
■o 
■o 

(D 

3 

a. 
X 

o 



o 

■ 

M 
M 
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o 
SL 
O 
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■ 

M 
M 

O 



Main-Stem Historic Pfankuc 


1 Rating Comparison 










UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Main-stem 
8.53-8.63 
26 Sept.94 


Main-stem 
7.92-8.15 
14 Aug.97 


Profile #1 

UL 
9 Oct.03 


Profile #1 

CS 
9 Oct. 03 


Profile #1 

LL 
9 Oct. 03 


Cross- 
Section #2 
15 Oct.03 


Landform slope 


4 


6 


6 


4 


2 


2 


Mass wasting 


6 


3 


6 


3 


3 


3 


Debris j am potential 


2 


8 


6 


8 


8 


6 


Vegetat bank protection 


3 


6 


6 


6 


3 


6 


LOWER BANKS 














Channel capacity 


3 


4 


4 


1 


1 


2 


Bank rock content 


6 


6 


6 


4 


8 


2 


Obstructions/flow 
deflectors/sediment traps 


2 


6 


6 


6 


8 


2 


Cutting 


8 


12 


12 


8 


8 


12 


Deposition 


4 


12 


16 


12 


16 


8 


BOTTOM 














Rock angularity 


2 


3 


3 


3 


4 


2 


Brightness 


4 


4 


4 


3 


3 


2 


Consolid or part packing 


2 


6 


8 


6 


8 


4 


Bottom size distribution / 
percent stable materials 


8 


16 


12 


8 


16 


4 


Scouring and deposition 


12 


18 


24 


6 


18 


12 


Clinging aquatic vegetat 


2 


4 


2 


3 


3 


3 


TOTALS 


68 


114 


121 


81 


109 


56 



oal Creek Main-stem Tributaries Historic Pfan 


iuch Rating Com 


parison 








UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Deadhorse Cr. 

1.7-1.8 
12 July 1976 


Deadhorse Cr. 

3.69-3.69 
12 July 1976 


Deadhorse Cr. 

5.19-5.29 
11 July 1976 


Deadhorse Cr. 

1.7-1.8 
29 June 1979 


Deadhorse Cr. 

3.69-3.69 
28 June 1979 


Deadhorse Cr. 

5.19-5.29 
28 June 1979 


Landform slope 


2 


2 


5 


4 


4 


4 


Mass wasting 


3 


3 


8 


3 


3 


3 


Debris j am potential 


6 


8 


8 


6 


2 


6 


Vegetative bank protection 


6 


4 


5 


3 


6 


3 


LOWER BANKS 














Channel capacity 


2 


2 


2 


2 


1 


1 


Bank rock content 


6 


6 


5 


8 


6 


4 


Obstructions/flow 
deflectors/sediment traps 


4 


4 


8 


4 


2 


4 


Cutting 


6 


8 


8 


8 


8 


8 


Deposition 


8 


6 


5 


8 


4 


4 


BOTTOM 














Rock angularity 


2 


2 


2 


2 


2 


2 


Brightness 


2 


2 


2 


2 


1 


1 


Consolid or particle 
packing 


4 


4 


4 


4 


2 


4 


Bottom size distribution / 
percent stable materials 


8 


4 


8 


8 


4 


4 


Scouring and deposition 


10 


10 


8 


12 


12 


6 


Clinging aquatic 
vegetation 


3 


3 


3 


2 


2 


2 


TOTALS 


72 


68 


81 


76 


59 


56 



> 
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■o 
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3 
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Coal Creek Main-stem Tribut aries Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 




Cyclone Cr. 

5.63-5.73 

15 July 1976 


Cyclone Cr 

6.92-7.02 

14 July 1976 


Landform slope 


2 


2 


Mass wasting 


3 


8 


Debris j am potential 


8 


5 


Vegetative bank protection 


4 


4 


LOWER BANKS 






Channel capacity 


2 


1 


Bank rock content 


6 


4 


Obstructions/flow 
deflectors/sediment traps 


7 


2 


Cutting 


8 


12 


Deposition 


7 


7 


BOTTOM 






Rock angularity 


2 


2 


Brightness 


2 


2 


Consolid or particle packing 


4 


4 


Bottom size distribution / 
percent stable materials 


8 


8 


Scouring and deposition 


12 


12 


Clinging aquatic vegetation 


2 


2 


TOTALS 


77 


75 
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o 
SL 

O 
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■o 
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a. 
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o 



Cross Section 



CD 
CD 



> 

LU 



Cross Section Mainstem Coal Creek #1 
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■D 
(6 

3 

a. 
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Data recorded looking downstream. 

EXCEL filename: Upper Main Coal Creek.xls 

Vertical exaggeration = 15 
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SL 
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■ 



Longitudinal Profile 
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Appendix C Coal Creek 



Mainstem Coal Creek #2 



C-225 



Appendix C 



Coal Creek 



Pebble Counts 



Mainstem Coal Creek #2 Cross Section Pebble 

Count 
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Coal Creek 



Appendix C 



SUBSTRATE DEQ/MDM 



Date: 10/15/2003 

Waterbody: Mainstem Coal Creek #2 

Personnel: J. Grace, C Lewis 



Site Visit Code: cross section 
STORET Station ID: 



PEBBLE COUNT 






Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL- 
CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




< 1 


4 




4 


3.28% 


3.28% 


2 


Sand 




1-2 


12 




12 


9.84% 


13.11% 


3 


Very Fine 


!3 

LU 

> 
< 
01 




2-4 










0.00% 


13.11% 


4 


Fine 


4-6 


8 




8 


6.56% 


19.67% 


5 


Fine 


6-8 










0.00% 


19.67% 


6 


Medium 


8- 12 


5 




5 


4.10% 


23.77% 


7 


Medium 


12-16 


7 




7 


5.74% 


29.51% 


8 


Coarse 


16-22 


6 




6 


4.92% 


34.43% 


9 


Coarse 


22-32 


12 




12 


9.84% 


44.26% 


10 


Very 
Coarse 


32-45 


6 




6 


4.92% 


49.18% 


11 


Very 
Coarse 


45-64 


5 




5 


4.10% 


53.28% 


12 


Small 


tn 

LU 

-1 

DQ 
DQ 




64-90 


10 




10 


8.20% 


61.48% 


13 


Small 


90 - 128 


13 




13 


10.66% 


72.13% 


14 


Large 


128 - 180 


11 




11 


9.02% 


81.15% 


15 


Large 


180 - 256 


11 




11 


9.02% 


90.16% 


16 


Small 


W 
01 
LU 
Q 

-I 
D 

DQ 


256 - 362 


7 




7 


5.74% 


95.90% 


17 


Small 


362 - 512 


3 




3 


2.46% 


98.36% 


18 


Medium 


512 - 1024 


2 




2 


1.64% 


100.00% 


19 


Large 


1024 - 2048 










0.00% 


100.00% 


20 


Bedrock 


>2048 










0.00% 


100.00% 


21 


Total # 
Samples 


122 





122 


100.00% 
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Appendix C Granite Creel< 



Granite Creek 



C-229 



Granite Creek 



Appendix C 




C-230 



Appendix C 



Granite Creel< 



Site Visit Forms 
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Granite Creek (1402) 



DEOrPPA 

. T^.t^ ,.„,_„T^ivt Bureau 



Granite Creek is a 4th order tributary to the Middle Fork. The lower half of the creek is in the wilder- 
ness, Bull trout spawn just below the wilderness boundary to below Dodge Creek. Bull trout juveniles 
are occasionally collected in Challenge Creek but in limited numbers. Most rearing occurs in Granite 
Creek. 

Subpopulation Size- Redd counts are conducted annually and have ranged from a low of 4 in 1996 fo a 
high of 47 in 1984 (see redd count Table 1 above). 



Juvenile bull trout populat 


ions in 


Cliallense Creek. 


















Year 


1981 im [ 1983 


1986 i [987 1 1988 


[989 


1990 


1991 


1991 


I9M 


199-1 


1995 


1996 


1997 


Pop. 
est 


7 


I 


2 


I 


e 


4 


1 


3 


1 


21 


1 


9 


S7 


9 


25 





























The increase in juveniles in 1995 and 1997 is hard to explain. It's possible thai for some reason fish 
moved up from Granite Creek to rear. 

This subpopulation is functioning at unacceptable risk since its dependent on Flathead Lake bull trout. 

FUR 

Grovrth and SuiT^ival- This subpopulation is most likely in decline and will not improve until measures 
^jre taken to alleviate the changes in Flathead Lake. Tliis subpopulation is functioning at unacceptable 
''risk. FUR . 

Life History Diversity- and Isolation- The migratory form is present albeit in depressed numbers. No 
resident forms are known to exist. Recolonization is unlikely if the migratory fonn is lost. This subpopu- 
lation is functioning at risk. FAR 

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for 
hybridiMtion is non-existent given that brook trout are not present in the watershed. Evidence suggests 
that there is substantial genetic divergence among bull trout populations from different sub-basins in the 
Flathead (Kanda et al. 1994). The amount of genetic divergence among populations within sub-basins is 
smaller which suggests that there is some gene flow an:iong subpopulations. Competition/predation is 
occurring with lake trout in Flathead Lake and all 12 members on a panel of fishery experts responded 
that there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining 
I980's bull trout populations for at least 15 years ( Mclntyre 1998). Tlierefore, the probability of this 
population persisting is low and is flinctioning at risk. FAR 

Temperature- There were 145 incidental temperature measurements associated with water quality moni- 
toring procedures between 1 980 to 1 995 on Dodge Creek. The maximum water temperature recorded 
was 13.0 C. There were 149 incidental temperature measurements associated with water quality moni- 
toring procedures between 1980 to 1995 on Challenge Creek. The maximum water temperature re- 
corded was 12.8 C. FA 

ediment- The Flathead National Forest adopted Flathead Basin Commission recommendations for sedi- 
"menf in 1992 through Implementation Note #10. In short, streams that iiave greater than 35% fines 
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V 



(<6.4mm) are considered Oireatened while streams with greater than 40% Fines are considered impaired. 
McNeil core samples have been taken in Granite Cticck siiice, 1982. 



Year 


I9S2 


1937 


i9sa 


1989 


1990 


1991 


r992 


1993 


1994 


1995 


1996 


CliallEnRe 


, — 


41.2 


33.4 


41,3 


45,3 


33 


38.J 


41.9 


36,8 


34.6 


37,9 


Gfsnite 


44.6 


— 


41.4 


45.4 


4i.l 


3J 


37.9 


41.6 


36 


33.5 


— 



Chemical Contamination/Nutrients- There are no concerns with chemical contaminatfori. Both Granite 
and Challenge creeks are on the State's 303(d) list of impaired water bodies with aquatic life support 
(cold water fishery - trout) the probable impaired use. And the probable cause being siltation , or habitat 
alterations, with the probable source being silviculture practices, and natural sources in Granite Creek. 
FAR 

Habitat Acgess- There are no man made barriers in this watershed. FA 

Embeddedness- Tlie Flathead National Forest does not measure embeddedness. FA 



Large Woody Debris- 
tact. FA 



The 1981 survey indicated that debris was moderate. Most riparian zones are in- 



Pool Frequency- The 198 1 survey determined that pool habitat ranged from 4 to 15%. FAR 

Large Pools- The 198 1 survey used a pool classification system to indicate the value of the pool as fish 
habitat based upon size, depth and cover. Class I or II pools were zero to 67% in the 1981 survey. Over- 
all, pool quality was poor. FAR 

Off Channel Habitats- Off channel habitats are available throughout Granite Creek. FA 

Refijgia- There is a lot of available habitat in this system that is connected to the Middle Fork and there 
are no exotic species in the drainage. FA 

Wetted Width/Max. Depth Ratio- The average width'deptli ratio is not available. Best professional 
judgement suggests FAR due to the lack of pools and bcdload in Dodge Creek. 

Streambank Stability- The R-1 Stream Channel Stability Ratings for Granite Creek completed between 
19S0 were 95 to 102. . The R- 1 Stream Channel Stability Ratings for Challenge Creek completed be- 
tween 1980 and 1987 were 62 to 102. The R-I Stream Channel Stability Ratings for Dodge Creek com- 
pleted between 1980 to 1987 were 74 to 100. All of tiicsc ratings between a good condition (39-76) and 
a fair condition (77-1 14). There are several areas in Challenge, Dodge, and Granite Creek where stre- 
ambanks are unstable and slumping into the creeks. FAR 

Floodplain Connectivity- The stream has access to its floodplain. FAR 

Peak Flow- The water yield increase was modeled for the basin in 1991 using tlie H20Y model. That 
model predicted a 7.5% annual water yield increase due to the reading and harvest activities. There are 
visual indicators of bedload movement in several reaches of this stream system. FAR 

Drainage Network- There are areas of roads and skid trails that intercept near surface groundwater dur- 
ing the spring snow melt period. These areas effectively extend the channel network. FAR 
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Road Density and Location- There are 20 miles ot road in Granite Creek with a density of 0.7. The roads 
are not in the stream bottom. FA 

Disturbance History- High intensity harvest older [han 20 years has occurred on 1,124 acres and 181 
acres less than 20 years. Low intensity harvest older than 20 years has occurred on 1 56 acres and 1,803 
acres less than 20 years. Upper Granite Creek and Challenge Creek has had a fair amount of harvest on 
what is considered the most sensitive soils on the Forest. FAR 

Riparian Conservation Areas- Tlie riparian area for the most part is intact although there is a lot of blow- 
down along tlic stream. FA 

Disturbance Regime- There are no fires are avalanches, FA 

Integration of Species and Habitat Conditions- Granite Creek and its tributaries provide good habitat that 
is connected but populations are depressed due to changes in Flathead Lake. FAR 

Morrison Creek (1403) 

Morrison Creek is a 4th order tributary to the Middle Fork. Bull trout have access throughout the stream. 
A partial logjam banier was worked on in 1993 to allow complete passage. Most spawning occurs 
about a mile below Lodgepole Creek to just below the trailhead. 

, jr 

^- Subpopulation Size- Redd counts are conducted annually and are shown in the Table I. Juvenile popula- 
tion estimates have been taken since i 980. 






Yar 


1980 


1982 


1983 


19SJ 


1986 


1987 


\n% 


I9S9 


1991) 


1991 


I99Z 


1993 


1994 


1^95 


1996 


1997 






Morrison 


91 


93 


62 


93 


114 


135 


126 


130 


1% 


87 


24 


91 


16 


93 


24 


34 


1 


Tliis subpopulation is functioning at unacceptable risk since its dependent on Flathead Lake bull trout. 
FUR 

Growth and Survival- This subpopulation is most likely in decline and will not improve until measures 
are taken to alleviate the changes in Flathead Lake, This subpopulation is functioning at unacceptable 
risk. FUR 

Life History Diversity and Isolation- The migratory form is present albeit in depressed numbers. No 
resident forms are known to exist. Recolonization is unlikely if tlie migratory fomi is lost. This subpopu- 
ation is functioning at risk. FAR . 

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for 
lybridization is non-existent given that brook trout are not present in the watershed. Evidence suggests 
hat there is substantial genetic divergence among bull trout populations from different sub-basins in the 
Flathead (Kanda et al. 1994). Tiie amount of genetic divergence among populations within sub -basins is 
smaller which suggests that there is some gene flow among subpopulations. Competition/predation is 
■ccurring with lake trout in Flathead Lake and all 12 members on a panel of fishery experts responded 
eat there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining 
1980's bull trout populations for at least 1 5 years ( Mclntyre 1998). Therefore, the probability of this 
copulation persisting is low and is fonctioning at risk. FAR 
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Page 1 of 1 




Report 1 of 1 

S elect Fo rm 

Waterbody: MT76I002_OIO - Granite Creek(River) - 8,2 Miles Map_Waterbody 

Waterbody on year 2000 303d list?: Yes Assessment Rec ord S heet Help 



Description: GRANITE CREEK, Confluence of Dodge Cr & GbaOenge Cr to mouth (Middle Fk Flathead) 
EcoRegion(s): Northern Rockies Hydro Unit: 17010207 

County(s): FLATHEAD Basin: Columbia 

Watershed: Flathead 



Beneficial Uses: 



Use Support 
Fully Threatened Partial 



Not Supporting Not Assessed 



Agriculture X 

Aquatic Life Support X 

Cold Water Fishery - Trout X 

Drinking Water Supply X 

Industrial X 

Primary Contact (Recr) X 

Probable Causes: 

Bank erosion 

Fish habitat degradation 

Other habitat alterations 

Siltation 

Probable Sources: 

Silviculture 
Construction 

Highway/Road/Bridge Construction 
Habitat Modification- other than Hydromodification 

Bank or Shoreline Modification/'Destabiiization 

Assessment Methods and Information Sources; 

Ecological/habitat surveys 

Fish surveys 

Monitoring data more than 5 years old 

Visual observation, may not quantify some parameters; single season; by prof. 

Report 1 of 1 
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SEGMENT DESCRIPTION 



Graniia Cwck, HnWanpt o* '^Jpsge Creek sna 
t=or(i RaUtead ffiver]. 



DATA HQT 
EXAMINED 



No ditCTilEt^ 09(9. &Jt dstfili€4 tistxlsl and fish^ 



Biorogical dan: l= = ■fiEfi; U = macroinvBrlebrales: A = algas: CL ■= chJorop'ii^: W = wlldSfe; E = Tecel collfofmsr B = atherbacteriDlDgiCal dEJlc" 

WatQr CMemisUv & ToKicolDyiail dAtl;^ N - msj^r nuCrieflta: ME =(ii<etals: C = conmon ions, piH. conductivity. miscellBneDus,: T = lOXiCily ]Rl3 
SPa^^lMc sedimeni tisia^ O = ofganics: BA = binaccumuraiian. 

Phyjiical etala: P = qijwfWih'e |!^ysM^1 data; RG = FEa&gen lype; Rl = mdiolDgic^l iata 

Habilat Data: RPF =riparian and-'or iii&lcMrri ^fveyS. tnd phyji&al Feahureij Kephpro poifUft; I.Lf a lend USP- ^_^ 



gllOlDgicdl, W4t4i' QualiEy & Toxicologicat, and PFiysical Habtl3l da1a were a.-sslgned level of Enfonnatlcm Lcorec Trorri 1 lo 4. lt\& \ste^ of irfamnalion is scored In a 
!he tecTinbcal compcnenlE, Eparttal & temporal coverage, and data qualily of each ctata se:. The data EDoring LaLles are inc^ded in Etie Montana DEO^ 'SuFficwnc 
Ci^tfitilB data for MaJdng BerH^nal Use Supp&l DBtsnninalHins" guidance dorajmanE. The DECh's tables am based on tables corrpiled by the InCfir^vAftimtnUl Task 
Fon:q on lAmitorinflWatar Qualily i|TMf=Tiwtliet^arfrjriduaBd InEhftEPA'a 1[fl97^3a5[&}Bftpprt tjuitfelineg. 
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I L.B£MEFICIAL USEJillPPOBTn F TCRMIWtTir.>.- OATABIATRW 



WAT£fiBODVMUWBER 
HVDftOtOGEC UMlT CODE 



Bpiatial Layout of D Jta-Bigrofltcaj 



_Humt),rftCmta 



A. Fgngrfe: Dang 



Fmmhm*vrtars»RniiLrih(M F^ RaCheadHr^r ~ " 



TSSfifiecqrf 



arx? comrnon in ihe lowW raacfi; tt»c 
genwie v^iuc fw bam rt^cJiK 1 2, Bwitmina she 
ItBaw fionrtains a pure populj.icin of iroifl and, 
vJEual txamiiMliffi. no cofiEjfcnlnatlr^ 
spacij BKWI, tl» hdbrtei vHm lai boBh rcncfws e 
Q. n*aFilr^ ttus Jtream nnefs ihe sreabescw 
hlghBt value haWat 



bifl trout redo rajrits; H in 1 9 ?g. 34 in 19S0^ 1 < 
ISBT, 34 in TSSS. 31 rn laSCl. J7 h 1964, 24 in 



Ht commente for 2P; Ihera were 37 (hjU (rom 
TedOs in Tgge 



»n«llan percanjjige ol sodimsnts « fiiJS" 

-H.fiS Jn 1962, 13S fry syrvh/al iraa; Ao.6% 
Im leSE, 4% fry BJfviv^ rjie- <]7.B% in T&57. 5%, 
fry aurvwal rsu: +^,6*6 -i 1 565, 61S4 fry si^raJ 



fPSgftgcwr 



TiWgffSMiT 



fggf flejcw 



1380 «Kh dstj: 1B4 wMbkipr cultfiraa^ mtn 
tenflth - ?i.3 inL tJUU HhI redfl mwIS: 3fl Inl M?, 
32 in T9a8. 51 in 1989, Ji in 1390. 20 in IM t tfl 

1&^, g in 1993, 16 in 1SS4, 25 In 19». ■< r 
1 see. 1 2 in 1997, 22 in ISSS; median psrcBmage 
Of flKlimflntfi *e.35mm: 4£J% m ISBf. 33.0% in 
199C, 3rJMm9S],dii.4%6i 1W2 35 tit in 
1993. 315^ 1™ 1BB4. 13.6% In ISSS, 33,C% ia 
1E«.. 32.5% Ti 1557; feh^h^irtat has been 
imp-winj sJn» laC- seBimHnTpHCfintageE 
sjnji gfiriarry ^JiHBga HSra^ciS^^ (radd 
■JMunlB haveHy^^tfjiPriTL^Tfife pa^ifn.ryp^y^ 
5<H tMC CEmU be due to nflruTBlGhargirrnllgw ) 
nautflfurirr ' "" 



nousflftji 



3 usehrt liifofinstion 



ySM^conf 



pcipLdMion 13 Tonaitming *l an unaccepubl* risk 
for^KpwiiV survival jnd pflpulsUan size- buB ImtJt 
(lanbeL-^ are dflpondein «i FlaiFiftad Lshc buH 
icoiA and numberi ar* ncwiy dedimng in tfw jAi; 
lite hijBJ'pr di'rtrs^y,^ isdtalJDo end psmstancar 
gBi*elH: Jffletl-Tity ft funRtwung al i^k- in^rflto«y 
fOfm Is pfmem n depressed numt^rj ^\f ^n fofm 
is lOSI, r»cate*u!olim b unlihslyj. noJnJrogrMsion 
has bMfl tfoa^mcrrted (no poiBnBal tar 
JiytwidizHtron ejiists Bijrea tKiMsk irout are twj 
preififli ti ihewa3ajishg[j); jubsiMliai gen^fe 
dIvffQinGc is present CtiiaqMQLJi giner Pisfiead 
ii»ffl!e."ShM!s and lf«mer>d[>ia 
prediaUodJ^COnipeiMior Wlh lak*1n3ut Is occurring 
IhrMflliout Ratfiesd Laka- protoWiry h fcw thai 
Che lurrfcnr buff trout poMttaiiwi an pefsial 



K^ 



B. Maerotntfptgbjjw Daia 



ihe mcvin ts Ctiallnnge CreeK Is fle^Aftlcd as a 
WiVPPC Rshcfies Protected Arcs (Smll trout and 
waslafope cutHifost prBant and tir^Bm Hni4i« 
irs&fltiBal spawning hmbtlatl; bufl hchjC common 
araii! mouth 10 ChBllwflt CnwK, nnnnftw am puu 
(bssed Of] filMroptj watte), strBam i»6d fcr 



wesHlflpB wrlttirMt uiHsafflmpn from nwuih lo 
Chalcngg Cje*k, .Mpolal«n 15 poteroialljr punt 
w&h ncnecom oTcohiBmindifij sCkos, sirwMfi 
U9ed lor rearingi'miorBtbon and tHtsE iiBtsttK; 
mounlBin vv^MlEfiBfi prtscnt; bi^mjuipoputaiion 
« 11}D% pufo ,:o% Piytifdiaalion) bwed on 1993 
analysis of alltuymesTfOfii Ufsh 



np USeJul rnforrnaJipn 



_LiaeJul irri'&niiatMii 



C- P-Ctipftytoti Qata 



_2. Cn^Mw<l■>^^lfl 
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WATERBDDYNAWE 
WATERfiQSV HUSIBER 
HYDROLOGIC UNIT COD£ 



MT76i[Kia om 



V^ 



Spatial Layout oi Data-HabFtaj 



Humbir & C4Mb 



Data ParBmtte-r 



11. HabH*! DAtJ 



A, InsireamJRipatari riafartat 



fcng pitystsa] Ffefityies 



f M? GEO Si'nwm floKh 



I assesirncnl: R^Ach I (mouth to ]usi 
dwrnBlrflJim flf cuttirifl unit S, S*E.r(: naA 
EMFtfl 70% (moderanf mpairrnonl- panial 
supponj, deep gull^ «r<jEion present, extensive 
pool r»ng. JB'ge alumping fcwins. rugi; few 
iamaga to itflalaSicm. some diwnct scojt 
Rexch II (lust dOWIStrfldm (yf suiting unit 5. 
Sh.T la ui^nuvncecf Cmfllltn^ antf Octfge 
Crweksjr isac*! swnJ 71% (minof imMimiftriit 
piartial suppon], some highv^htr demg^e ip 
'cgiMatJon, cheimel Ljn$i«e^ scouring and 
cn^nrlDi n^raei^ pra$enl. ^cdimcni n strcani 
bAlkiwH lo bfl rs&uR of mnoR tivn several 
logging luadt In [t»e walwEhMi 



^-KUlla fnun ihiS fi±Sfi$i$[tit;nh wgn- cxjjluvcf In 
10RPF; ImaresElngly, the 1999 3»essiiiiEnE 

tCCWJ Rsacti r as 7B^ (minof wnpartnenl) arid 
RiHic ^li;.E,M^ (full.MjgpQrtrJXJiiFrajilft^ ^ 
Ihls v^rljKonjri SCOriftflMCwaSTtfi^ l&Sl report 



fii:ld assessment foff n (cftMigei w»f t a^^ ft lo fii 
flV6 rriMi7i£&i[ sdii]"Mi"{l9Sij ofl iheT^fpyin] 



h^riat access, woody (mirii, and cifr ±hAiun«( 
hab^alsi wefG ^1 considered co ti« ^iKHCi^ing 
df(»:'OpriBtely fof benbf'Ciii\ u!)v^; ti^nh ;t«i]ility 
wpE funiai[xi»ig BE njK i>sc9jse sflvers! areas bT 
MFi.'^vbJs CJsriKsaid s>jnv]:ing were presefiE; pool 

ranpHJ frcm ^ft te 1 6^ af Hit -erUireliftart^: 

Iftsiaa^A in peak Afw ts prsidteted £ue t? rgadii^ 
^nj Uxrvrsi 3c]ivlb«s {bedlos! mcv emencfc 
pfg^enj Ihrpuyhaut strgaril 



ftBKh I (mmiti to unoHnad Ens'.): 
cowr = faflr, grafliefii = 1.7; 4% pools, ^4*4 run, 
4S% f^naa, £fi% fiodMi wncu: n«»ch II (unnamed 
Crib. Ii^ CltBflan^ CrAr>k}: gnxJIcnl = 1 0; 15% 



f\5k^. 
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WATERBODY NAME 
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Grtnlw CreeJ. 






MTTeiopa (HO 




17010207 
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Pebble Counts 



Granite Creek Upper Profile Limit 



120% 
100% 




Particle Size (mm) 



Granite Creek Cross-section Pebble Count 
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Granite Creek Upper Profile Limit 
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Granite Creel< Pebble Count Comparison 




V 1/ ^ <b £,' n/ <o' n/ n ' «,' N,' > > > .^ ."^ 'v? 1? 1? 
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SUBSTRATE DEQ/MDM 


Date: 7/I6/2003 Site Visit Code: Profile upper Limit (UL) 


Waterbody: Granite creek STORET Station ID: 48.22650 / -113.33358 


Personnel: r. Lindahi, k. wikei 


PEBBL 


E COUNT 


Row ID 


Particle Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: 
PEBL-CNT 










100.00% 


0.00% 


Sum 


% of 
Total 


Cum. Total 


1 


Silt / Clay 




<1 


22 




22 


20.95% 


20.95% 


2 


Sand 




1-2 


4 




4 


3.81% 


24.76% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 



2-4 


6 




6 


5.71% 


30.48% 


4 


Fine 


4-6 


5 




5 


4.76% 


35.24% 


5 


Fine 


6-8 









0.00% 


35.24% 


6 


Medium 


8-12 


1 




1 


0.95% 


36.19% 


7 


Medium 


12-16 


4 




4 


3.81% 


40.00% 


8 


Coarse 


16-22 


12 




12 


11.43% 


51.43% 


9 


Coarse 


22-32 


8 




8 


7.62% 


59.05% 


10 


Very Coarse 


32-45 


17 




17 


16.19% 


75.24% 


11 


Very Coarse 


45-64 


12 




12 


11.43% 


86.67% 


12 


Small 


w 

LU 

-1 

DQ 
DQ 




64-90 


5 




5 


4.76% 


91.43% 


13 


Small 


90 - 128 


4 




4 


3.81% 


95.24% 


14 


Large 


128 - 180 


4 




4 


3.81% 


99.05% 


15 


Large 


180 - 256 


1 




1 


0.95% 


100.00% 


16 


Small 


a. 

LU 
Q 

-I 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


105 





105 


100.00% 
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SUBSTRATE DEQ/MDM 


Date: 7/I6/2003 Site Visit Code: cross section 


Waterbody: Granite Creek STORET Station ID: 48.22633 / -113.22633 


Personnel: r. Lindahi, k. wikei 


Row ID 


Particle 
Category 




PEE 
Size (mm) 


3BLE CC 

Riffle 
Count 


)UNT 

(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




< 1 


17 




17 


12.88% 


12.88% 


2 


Sand 




1-2 


7 




7 


5.30% 


18.18% 


3 


Very Fine 


V) 

-1 

LU 
> 

< 




2-4 


11 




11 


8.33% 


26.52% 


4 


Fine 


4-6 


5 




5 


3.79% 


30.30% 


5 


Fine 


6-8 


5 




5 


3.79% 


34.09% 


6 


Medium 


8-12 


10 




10 


7.58% 


41.67% 


7 


Medium 


12-16 


8 




8 


6.06% 


47.73% 


8 


Coarse 


16-22 


14 




14 


10.61% 


58.33% 


9 


Coarse 


22-32 


13 




13 


9.85% 


68.18% 


10 


Very Coarse 


32-45 


17 




17 


12.88% 


81.06% 


11 


Very Coarse 


45-64 


11 




11 


8.33% 


89.39% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


4 




4 


3.03% 


92.42% 


13 


Small 


90 - 128 


2 




2 


1.52% 


93.94% 


14 


Large 


128 - 180 


7 




7 


5.30% 


99.24% 


15 


Large 


180 - 256 


1 




1 


0.76% 


100.00% 


16 


Small 


V) 

a. 

LU 
Q 

-I 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


132 





132 


100.00% 
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SUBSTRATE DEQ/MDM 


Date: 7/I6/2003 Site Visit Code: Lower Limit 


Waterbody: Granite creek STORET Station ID: 48.22698 / -113.33297 


Personnel: r. lindahi, k. wikei 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


9 




9 


8.49% 


8.49% 


2 


Sand 




1-2 


2 




2 


1.89% 


10.38% 


3 


Very Fine 


-I 

LU 

> 
< 

a. 



2-4 


5 




5 


4.72% 


15.09% 


4 


Fine 


4-6 


7 




7 


6.60% 


21.70% 


5 


Fine 


6-8 


6 




6 


5.66% 


27.36% 


6 


Medium 


8-12 


11 




11 


10.38% 


37.74% 


7 


Medium 


12-16 


7 




7 


6.60% 


44.34% 


8 


Coarse 


16-22 


14 




14 


13.21% 


57.55% 


9 


Coarse 


22-32 


9 




9 


8.49% 


66.04% 


10 


Very Coarse 


32-45 


10 




10 


9.43% 


75.47% 


11 


Very Coarse 


45-64 


13 




13 


12.26% 


87.74% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


9 




9 


8.49% 


96.23% 


13 


Small 


90 - 128 


3 




3 


2.83% 


99.06% 


14 


Large 


128 - 180 


1 




1 


0.94% 


100.00% 


15 


Large 


180 - 256 









0.00% 


100.00% 


16 


Small 


W 
01 
LU 
Q 

-I 
D 

DQ 


256 - 362 









0.00% 


100.00% 


17 


Small 


362 - 512 









0.00% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


106 





106 


100.00% 
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)3 Pfankuch Rating Comparison 








UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




Unknown 
23 July 1979 


Unknown 
5 Sept. 1980 




Profile 
Upper Limit 
16 July 2003 


Profile 
Cross-section 
16 July 2003 


Profile 
Lower Limit 
16 July 2003 


Landform slope 


4 


6 




2 


2 


2 


Mass wasting 


9 


9 




9 


6 


9 


Debris j am potential 


6 


6 




6 


6 


6 


Vegetative bank protection 


5 


9 




6 


6 


6 


LOWER BANKS 














Channel capacity 


3 


4 




4 


4 


4 


Bank rock content 


6 


4 




6 


6 


6 


Obstructions/flow 
deflectors/sediment traps 


8 


4 




6 


6 


6 


Cutting 


12 


16 




12 


12 


12 


Deposition 


8 


10 




12 


12 


12 


BOTTOM 














Rock angularity 


10 


2 




2 


2 


2 


Brightness 


3 


3 




4 


4 


4 


Consolid or particle 
packing 


4 


4 




4 


4 


4 


Bottom size distribution / 
percent stable materials 


9 


10 




16 


16 


16 


Scouring and deposition 


12 


12 




18 


18 


18 


Clinging aquatic 
vegetation 


3 


3 




4 


4 


4 


TOTALS 


95 


102 




111 


108 


111 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Granite Creek Tributary Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Challenge 

Unknown 

15 Aug. 1979 


Challenge 
0.48-2.003 
8 July 1987 


Challenge 
2.013-2.54 
8 July 1987 


Challenge 

2.54-2.74 

8 July 1987 


Challenge 

2.74-3.52 

8 July 1987 


Challenge 

0.48-0.49 

11 July 1988 


Landform slope 


2 


6 


6 


8 


6 


6 


Mass wasting 


6 


12 


9 


3 


8 


9 


Debris j am potential 


8 


5 


8 


2 


5 


6 


Vegetative bank protection 


9 


6 


9 


9 


9 


6 


LOWER BANKS 














Channel capacity 


3 


3 


4 


1 


2 


3 


Bank rock content 


4 


6 


6 


2 


6 


6 


Obstructions/flow 
deflectors/sediment traps 


6 


5 


8 


6 


3 


6 


Cutting 


12 


12 


13 


4 


10 


8 


Deposition 


8 


10 


16 


4 


12 


12 


BOTTOM 














Rock angularity 


3 


2 


2 


2 


2 


4 


Brightness 


3 


3 


4 


1 


3 


3 


Consolid or particle packing 


6 


6 


6 


6 


4 


6 


Bottom size distribution / 
percent stable materials 


8 


10 


14 


4 


10 


10 


Scouring and deposition 


12 


12 


18 


6 


16 


14 


Clinging aquatic vegetation 


3 


3 


3 


1 


3 


3 


TOTALS 


93 


101 


126 


59 


99 


102 
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Granite Creek Tributary Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Challenge 

0.95-0.96 

25 July 1990 


Challenge 
2.129-2.139 
5 July 1990 


Challenge 

0.44-0.71 

30 Oct. 1998 


Dodge 

Unknown 

15 Aug. 1979 


Dodge 

0.0-1.47 

6 Oct. 1980 


Dodge 

1.47-2.11 

6 Oct. 1980 


Landform slope 


2 


2 


6 


2 


2 


4 


Mass wasting 


9 


9 


9 


3 


3 


9 


Debris j am potential 


6 


8 


6 


8 


8 


6 


Vegetative bank protection 


9 


6 


3 


6 


6 


6 


LOWER BANKS 














Channel capacity 


2 


3 


3 


4 


4 


3 


Bank rock content 


4 


4 


4 


8 


8 


6 


Obstructions/flow 
deflectors/sediment traps 


4 


6 


4 


5 


5 


6 


Cutting 


12 


8 


12 


4 


4 


6 


Deposition 


10 


8 


12 


16 


16 


8 


BOTTOM 














Rock angularity 


2 


2 


2 


3 


3 


3 


Brightness 


2 


3 


2 


3 


2 


3 


Consolid or particle packing 


6 


4 


4 


6 


3 


2 


Bottom size distribution / 
percent stable materials 


12 


8 


8 


12 


12 


14 


Scouring and deposition 


18 


18 


12 


9 


9 


21 


Clinging aquatic vegetation 


3 


3 


2 


2 


2 


3 


TOTALS 


101 


82 


89 


91 


87 


100 
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Granite Creek Tributary Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Dodge 

2.11-3.02 

6 Oct. 1980 


Dodge 

Unknown 

8 Oct. 1980 


Dodge 

Unknown 

9 Oct. 1980 


Dodge 

0.44-1.23 

7 July 1987 


Dodge 

1.51-2.07 

9 July 1987 


Dodge 

2.07-2.26 

9 July 1987 


Landform slope 


4 


4 


4 


2 


6 


4 


Mass wasting 


9 


6 


6 


6 


5 


9 


Debris j am potential 


6 


6 


6 


6 


5 


8 


Vegetative bank protection 


6 


6 


5 


4 


7 


11 


LOWER BANKS 














Channel capacity 


3 


2 


2 


1 


2 


2 


Bank rock content 


6 


5 


5 


6 


7 


4 


Obstructions/flow 
deflectors/sediment traps 


6 


4 


4 


3 


4 


7 


Cutting 


6 


8 


8 


8 


7 


12 


Deposition 


8 


8 


8 


8 


10 


8 


BOTTOM 














Rock angularity 


3 


2 


2 


2 


2 


2 


Brightness 


3 


1 


1 


2 


2 


2 


Consolid or particle packing 


2 


4 


4 


4 


5 


4 


Bottom size distribution / 
percent stable materials 


14 


8 


8 


8 


12 


8 


Scouring and deposition 


21 


12 


9 


12 


12 


12 


Clinging aquatic vegetation 


3 


2 


2 


2 


2 


1 


TOTALS 


100 


78 


74 


74 


88 


94 
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Granite Creek Tributary Histo ric Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 




Dodge 
0.427-0.604 
30 Oct. 1998 


Dodge 
0.942-1.177 
30 Oct. 1998 


Landform slope 


2 


2 


Mass wasting 


3 


3 


Debris j am potential 


6 


6 


Vegetative bank protection 


6 


12 


LOWER BANKS 






Channel capacity 


3 


2 


Bank rock content 


6 


8 


Obstructions/flow 
deflectors/sediment traps 


6 


4 


Cutting 


12 


12 


Deposition 


12 


21 


BOTTOM 






Rock angularity 


2 


2 


Brightness 


3 


3 


Consolid or particle packing 


4 


6 


Bottom size distribution / 
percent stable materials 


12 


12 


Scouring and deposition 


24 


18 


Clinging aquatic vegetation 


3 


4 


TOTALS 


104 


106 



pi' 

o 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Appendix C 



Granite Creel< 



UTM Points on Granite Creek 

UTM Points on Granite Creek 



Challenge Creek 



Dodge Creek 



4959 
497 
505 
5056 




UTM Point 



UTM Points 
streams 
All Roads 
Open Roads 

Latitude Longitude 



Description 



4977 


48.22303 


-113.33252 


Water disappears below Dodge Cr. 


4959 


48.22650 


-113.33358 


Profile upper limit 


5052 


48.22633 


-113.33273 


Cross-section 


5056 


48.22698 


-113.33297 


Profile lower limit 


4870 


48.22355 


-113.33313 


Water re-emerges at Tumbler Creek 


Maclnv 


48.22313 


-113.33156 


Macroinvertebrate sample site 


4921 


48.21352 


-113.33313 


Water disappears below Sign Creek 


4911 


48.20680 


-113.33412 


End of walking review - Granite Cr. trailhead 



C-265 



o 

■ 



Cross Section 



Cross Section Upper Granite Creek 



RPIN 




LPIN, 



LBF 



/^^"^ " "^"^^"^ 



.^* 




5,054 



25 



50 



75 100 125 150 

Distance From Pin (feet) 



175 



200 



225 



-5if— Stream Bottom 



■Water Level 



Vertical exaggeration = 2.67 



Longitudinal Profile 



> 

■D 
■D 

n> 

3 

a. 
X 

o 



5,057 -, 



5,056 





5,055 


o 


5,054 


1 

0) 
LU 


5,053 



5,052 ); 



5,051 



Longitudinal Profile Upper Granite Creek 




50 



100 



150 



200 



250 



300 



350 



400 



Distance Traveled (feet) 



-^K- stream Bottom -e- Water Elevation 



Vertical exaggeration = 1.5 
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Site Visit Forms 
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AQUATIC PLANT FIELD SHEET 



ate: 



f h^-l 



( ^- 



Site Visit Code: 



'?' (^^ I 2- 



Waterfaody J) J<^. sj I ^ ^, A^ ^ y/ -t t^ 



Site: 



Personne 



I: J v» I / / A w \^(.U^n< /Uv / Tv) t/- i^ I r^i A no /->< 

Purpose: The purpose of completing this form is to estimate the percent of wetted substrates at the 
sampling site covered by each of the major categories of aquatic plants, to record the relative 
amount of accumulated growth in each category, and to note the general color and condition of 
plants in each category. This information will help to describe the health and productivity of the 
aquatic ecosystem, define nuisance aquatic plant problems, identify potential sources and causes of 
pollution, snd docurnent changes in the plant community over time. 



Type of plant 
growth 


Cover (%) 


Amount of 
growth 


Color 


Condition 




Microalgae 


2- 


I ,.,K^ 


b Iw L y -itiir^, j b^wJr^ 


« K-i vO ' ^l\ 




Macroaigae 


-1 s 


tr-^Qlci^ JK,^,,, 


f\r'C<n, 1 Vp^-oiaJ'^ 


q n 'fj 1 nc, / r/> o.-h'-T-o- 




Mosses 


d' 
















™~~ ■ 








. _ 


-. 




Macrophytes 





.—^ 








Bare substrate 


35 


















Total 


100% 











Substrates present (please rank): 
rock: 1 

wood: ?- 

sediment: 3 f^-^i-f |«' '+ ) 
other (list): 

1} 

2) 

3) 

4) 

5) 
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Explanation and Definitions 

Cover: FFtimete the pefcent cf wetted subFtrste srea colonized by each of the pfant categories listed and 
the percent ares thgt ie not colonised by eny plants (see Bare Substrate, overleaf). Also, rank the types of 
substrstes that are available for colonization by plants (1 = substrste accounting for the most area, etc.). 

Amount: Record the relative amount of plant growth in each category as being light, moderate, or iieavy 

Light grovrth bsrely covers the substrate surfsce and is not immediately evident. Heavy growth extencis 
almoft to the water surface or beyond. Moderate grovirth is intermediate between light growth and heavy 
grovrth. 

Color The colors of equEtlc plants are clues lo their identity and to the health of aquatic ecosystems. Plant 
colors may span the spectrum of hues in the rainbow (see Wlicroalgae below). Record the predominant 
color of the plants in each of the categories present. 

Condition; Aquatic plants go through seasonal cycles of growth, maturity, and decay. The condition of a 
plent or group cf plants will indicate the stage of this seasonal cycle. Growing plants show new growfth and 
bright cDlors. Mature plants arc- Isrger but have more subdued colors because of age, epiphytes and 
sediment depesils. Decaying plants display s loss of both pigmentation and physical integrity. Enter 
growing, mature, or decaying. . 

Microsloae; Microalgse are microscopic algae appearing as pigmented accumulations attached to or 

resting upon submerged surfaces. This category commonly includes diatom "slimes" and films of green, 
Mue-green, oreuglenoid elcae in depositionsi areas. Colors may range through shades of yellow, red, 
brown, green, blue snd black. Included here are accumulations of "sewage fungus" (tan-gray) below sources 
of orgsnic pollution, "yellcw boy" (yellow-orange) below mine adits, and iron bacteria (orange-brown) in 
groundwater seeps and springs. 

Macroalgae: Mscrcalcae ere macroscopic algae whose individual plants or colonies are visible to the 
unaided eye. MscrcElgae may be free-floeting, or they may be attached to or resting upon submerged 
surfaces. E'xamptes of mEcrcalgae include filamentous growrth forms (Cfedop/iora, Spimgyra Ulothrix) 
plant-like algae with leaf-like structures (Ctera, Nitetls ). compact round or flattened colonies {Nosiuc 
Rivulsr,?), gelatinous massef iChselophora. Teirsspora). and .short, tubular strands (Lemanea). Color is 
highly variable, as it is with the microatgae. 

Moss: Messes are primitive plants that are infermediste in complevity between algae and higher plants 
Mosses are common in cold-water habitats in western Montana. Mosses are typically green in color- the 
shade of green varies with plant vigor and the amount of sediment accumulation. 

Macropbytes: Macrophytes or "higher plants" are distinguished fnsm algae and mosses by their larger size 
and by the presence of true leaves, roots and flowers. Rooted macrophytes typically colonize areas of 
sedrment depr?rt,on, Macrophytes may be free-floating (duckweed), submergent (pondweed) or emeroent 
(cattails, bulrush, water lily). 

Bare Substrate: Substrates may be void of plant growth because of toxic or sterile conditions or because of 

recently scoured or unstable substrates. Rocks in mountain lakes and slreams may appear to be barren at 
first glance, but closer examination often reveals a very thin film of diatoms (microalgae) that feels slippery or 
slimy to the touch. Similarly, nearshore sediment deposits that have not been disturbed for several days will 
usually develop s film of micrcalgae. Examine these substrates closely. 



4i. 
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STREAM CLASSIFICATION SHEET 

te: '^-/."^-S'L Site Visit Code: Q 5 - WQ 9s 

"Waterbody '^^y 



Personnel: 



^^M r.-ifif 



Site: 



Elevation: 


Rosgen Classification: 


Ecoregion': 


Drainage Basin: 


Stream Ordef: 


Gradient": 


Depth: 


Aspect: 


Upstream Length""; 


Riparian Shading: 


Road density: 


Drainage Density — : 


Primary Source of 
Water: 


Photograph #'s: 



'Eqqregion shoutd be determined by use of an Omernil( ecoregton map. 

"Gradient siicuid be determined fci tlie entite resell being sssessed and is measured in fee! per miie. 
Drsmsge tJenEitj' is messured in miles per acre upstream from site being sssEssed. 
Upstresm iengih is s messute from tlie Eite tc Ihe FURTHEST point upstream, 
"ir many of the st-ove felds. it will be necesssry (o get the information frcm maps or other like sources. 



_ .determine percent land use in the watershed: 

Contact Consen^aticn Districts lor infrjrmation on land use. 



Dryland agriculture 




Irrigation 




tJrban 




Grazing 




Feedlots 




Mining-surface 




Mining-subsurface 




Timber harvest 




Other (explain): 












Percent land use should be determined For the entire watershed of the stream reach being assessed. 
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POSSIBLE SOURCES OF IMPAIRMENT 

In Ihs spsce following ssch specific Isncf use, plesse comment on possible sources o! impairment. 


-^. 




LAND USE 




Dryland crop 


'^ij A 


Irrigated crop 


n/a- 


Grazing 


H 1 /^ 


Feedtots 


N j ^ 


Mining-surface 


fi }^' 


Mining-subsurface 


hji^ 


Timber Harvest 


ri. A-,uXK^^ f^-w. Kit^Os 


Urban 


'■4 / A 


Roads 


(?-k. Z ^S ^ ^^i^. -b \^l5^-■^ 


IMatural 




Other (explain): 
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21.1.1.9 



PHYSICAL CHARACTFR17ATIONAA/ATER QUALITY FIELD DATA SHEET 



l>ete: g-^3,0 7. 



S ite Vis it C ode: Q^ ._ (' g {;; ^^ 



Waterbody ..•< j:^y joJYi 0.((^P k 



Site: 



Personnel: 6qUX}qA^^ f. | If T Lq ,Vf fa li'^ 



Place an "X" next \d all IhBf apply. Add additicnsl observations in spsce provided for comments. 
RIPARIAN 20NE/iNSTREAM FEATURES 



Q^ 



X 



v' 


Forest (_Lu.^tv\ r la^ 




Field/Pasture 




Agricultural 




Residential 




Commercial 


■< 


Roads (l-|.J.f Z rfevO* 




Industrial 




Other (Describe): 


y 


Comments: 
Local Watershed Erosion 




None 




Little 


y 


Moderate 




Heavy 



Comments; f^^ ^ f-^g ( (^ ^^ ^ ^ 



Local Watershed NPS Pollution: 

No evidence 

Some potential sources 

Obvious sources 



Comments: 7)0^)51 itjL CijL(-^>ff -/it-vW (1)01/ <" 
Current estimated stream width [m) 



~|Estimsted stream width at bankfull (m) 



...... ^f.'i- ^ t c 



.■_> I *' : 
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Fstimated streapfdepth: 
Riffle (m) 
Run (m) 
Pool (f 

^f stimated stream width at flood plain (m) 



/ jVelocity (ft/s) 



rO-a I Is there a dam present? (Y)es or (N)o 
/\Jo ts the stream channelized? (Y)es or (N>o 

Comments: 

Canopy Cover: 



^ 



Open 

Partly open 
Partly shaded 
Shaded 



Comments: 



SEDiMENT/SUBSTRATE 



Sediment odors: 



^ 


Normal 




Sewage 




Petroleum 




Chemical 




Anaerobic 




None 




Other (Describe): 




Comments 
Sediment oils: 


y 


Absent 




Slight 




Moderate 




Profuse 



Comments: 
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:^ 



Sediment deposits: 

Sludge 

Sawdust 

Paper fiber 

Sand 

Relic sfiells 

Other (Describe): . . 

Comments: feuCi -gai.iVsJwJ- (ii&fjXi^^^'^, 6<>AaSI 

5aMs 

f 

I '^^'[Oo [ ''^re the undersides cf stones which are not deeply embedded black? (Y)es or (N)o 
ORGANIC SUBSTRATE COMPONENTS 



Substrate 
Type 


Characteristic 


% comp. in sampling area 


Detritus 


Sticks, wood, course 


.^^^ 


Muck-Mud 


Blsck, very fine orosnJc 


aD-^io 



Comments: 



WATER QUALITY 

Stream Type 



^ 



^ 



^ 



Cold water 
Cool water 
Warm water 



Explain answer: 



Water odors 

Normal 
Sewage 

Petroleum 

Chemical 

None 

Other [Describe): 



Comments: 



Water surface oils 

Slick 
Sheen 
Globs .. 

Flecks 
None 



Comments: 



-.J 
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21.1.1.5 



TREAM DISCHARGE MEASUREMENT NOTES 



Date: f\^i ).r ;tOc:i 




Site Visit Code; Ot>?-C3C)^ 




Wsterbody Cfc/t-jJ ^^t 


l/j?f Sofl*- Ci^fC 


Site: 




Personnel: 



Width: 


/6 ! 


Area: 




Velocity: 




Gage height: 




IWrter type: 


i'^S^L nif JJ'VA^e'/ 


Meter #i 




No. of sections: 




Fiow: 





D. 



Sample methodjwudingi'cable, thrcugh Ice, beat. upstreHm or dcwnstream side of bridge); 



Distance from gage (ft. or rriiles); above or below gage? 



WIcEEurement rated excellent (2%), good (5%), fair (8%), or poor (> 8%) based on following conditions: 



Comments; 



■.ii .A. 



V... ]• 



■Mk 



...jrh 



C-280 



Appendix C 



Skyland Creek 



21.1.1.12 

11ACRCINVEBTEBRATE HABITAT ASEFESMFNT FIFl D FORM 



RIFFLEJRUN PREVALENCE 



-^^iiate: Q.-Ql'^- 05)' 



.i!l*il*£li'i-i.t-' I Vi i\,r[ f' for, ^■ 



gjtf Visit Codg: ij:^ ■- C<90e) 



Personnel: ..■^ Q;-y/^f,A I l.,\t-.-. 1 f H : W [a ul^ 





HABITAT 
PARAMETER 


OPTIMAL 


SUr^OFTIIWAL 


MARGINAL 


POOR 




lA- RSfflft DtfVtJcipmvnt 


V-Bll.etvflL'|Lfc HfU-; rrfftf fcs wJdt 
es 5tTPETT« & e?(itn'^s tv^c- times iwrdth 
of siredAi. 


byt k-r:Eth less tMar two 
times Vi'itsth, 


F.E-cli-^cee riffit artB that 
is no! as wide 35 strtsm 
S its length less than two 
times width. 


RiHIes vlrluaJiy non* 
e*islent 




1A. score: H 


.'■ 9-1 C 


E-a 


3-5 


0-2 




Comments: 






lE-Bentijie 5uLEtfate 

k ■ 


Diverse substieEf (5Cfn[n&ifvcl by 
cobble. 


Sitbsliftle diveiEt with 

abynf&nicfl^l're.ful 

bEidrOCk, houlritre. Tine 
gravel, or sand prevalent. 


Sub:&triitC dominateij by 
bedrock, boulders, sand. 
CT sill; cobble present. 


Hlonotrino us fine gr^v*!, 
ssnd, siit, or bedrock 
substrale. 




hB.tccre: ^ 


5-10 


d^] 


2-5 


0-2 










2. EmLifDccfiiii&s 


CifEvfl, cpLiMl, i't triiLOer panicles 
fft t't-tyi^ftPi C-r^'A smrminc^^cl by 
line 5F([iPienl (fin^ifli ■^ les-s Ih&n 
B.3S mm 125"]). 


C^tJtvel. i^Ct'l.lt, Qf 

toLifder fifiricttL are 

f tjprfiniidfd b^ fine 
^edimenL 


l^niveF, cobble, or 

bc.'uldE-T p^nlctr^K frie 
brtVi'Ecn lO-'fl'J^ 
s y ririr. u TiE^e d by fine 
sediment. 


Gravel, cobble^ or 
hpultier parricJes jre 
ever 75% surrounded b|y 
fjnt scrfiTnenl. 




2. Kccre: f/^ 


16-20 


11 'ta 


6.10 


0-5 




Commenti: 


^^:f('AAfiiA>S ;*^ <q^/^iie ^(tAjm^ 




a. Cha met After* lion 
{ctiirtnelinatlan, 

olh^ralterfilidns) 


Channel sftFTp.lsf'ns ritj-^^nr or^' 
mrnEmal; Rtream fTftfle-rn ^pfi^re^tly in 
natuT'al stale» 


Sen It; chaiiritlization 

pri-genl, uSu£illy in are^s 
of Cff£.Efn£:S, tic. 

Evidence rT rrsl 
arierationE -[before p^st 
20 ycar^) may be resent, 
but mere ri^Ci^nl channet 
aJteration is not prcsant 


h^tvw emb^nl^fntnts 
present on both t>j«nk$; 

JD-BO% of the stfFsm 
rt-ith cb^rjneiiied S 
di.£fupte<i. 


B^nks shortd with 
gabiort or cemenL; nver 
00% of the' str#»rn reach 
Channelized fi. disrupted. 




Xsccr«: ", C> 


16-20 


11 -IS 


6-10 


D-5 




Ccmm^ftXs: 






4. 5tdimEn[ Dcptsition 


LinJt or no cnlsrgenicnt cf Lei-s & 
tess Ilfi&n 514 of tht tottom flflpclFCT 

by sodirr.ent flr^.tsiTton, 


Some ni^w incrrtft^e in 
bar fcriTifition^ nicst^ 
frcmcc&rse jjf^vel; £- 
3C% of tJie bottom 
sMetted; slight 
deppsirion In pcciFs, 


Modirate dtposititn of 
new gravel, crj:r5e sand 
on Did a new bsrs; 30- 
50% of the bcittom 
arfttted; sediment 
d^t'Oi^r:^ £t ctstructionsn 
cDnstrictions, L bendsi 
moderste deposition in 
pooEa prevaJenl. 


Heavy deposits of fine 
material, increased bar 

development; more than 
50% of the bottom 
changing Ircqu&ntly; 
pools utmost ;ibsE>nt due 
to substantial sediment 
deposidon. 


^ 


score: \;^ 


1C'3D 


11-15 


e-10 


0-5' 


Corrmenta: 

r 


5^jNvx d^u)^'^^"'^^^ ^^ ^^ has -(^(fuiO^^y^ 
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5.Ch2nnElTlow ^tslus 


WBttr fllils tfifcflpw ch^nnc']: irinfme] 
smcgnt e' tNennpF fitb-itrple 
exposed. 


WnterfFllF >75% o( the 
biSptTlcw chfir^nt 1; -i J5% 
Channel subsiTfitfe 


Wilier filt& 25-75% of the 
taseftoiiv ch.-innet; riffle 
subsirptes mostly 

GXpD£«d. 


Very litite water in 
Channel, S, mostly 
present as standi/ig 

POQIE, 




5. scan: ji-\ 


i6.iO 


n-i£ 


e-ij> 


0-5 




Cornmertts: 






6. Esifih $ttbillty r?ccre 

each bank) NOIE: 
Determiine left or right 

aide whilE facing 
downstream. 

— i ^- 


|j"snl^?: J]^hl'^■; r.( rv-lfs'nrp &f crcisSpni 
or b*rvV f^iTufit; ITrIi- fifpf-rtnt 
pC't&nTial for futurt- prctftms. 


Enfrpournt. trust! arfeSs Df 

erc'&fon mcslly htnltd 
ever. 


Mc'duriiaely unstatiie; 
mcderfit^ frfqutncy a 
Eire of ertsitnal artas^ 
up ic ^C'A of banks in 

re^ch h,^ve ■erpsion; hfgh 
ercsfon pottntESl during 
Jugh How. 


Unatahie; TD^ny Eroded 
areas; "ravw" ar&a; 
frequent along atrsight 
Sections &. bends; 
obvious thnh. sJoyghing; 
60-1(30% Dt tanks have 
erosfon scars on 
sides Id pes^ 




6. score: ^ 


9-10 


S.B 


5-5 


0.2 






Leftside ^ 


Av^r^qe: / 






Right Side <^ 


C&mmeriis: 


( 


7. Esr^h VepeOtion 

F-fcttction (ttore ^ach 

tank) KCTE: reouee 

ituFCE for annual crops 

B y^tds ift^ich dd not 

hold SDJI wi:ll |E.g. 

knapviiieed). 


Cvtr eci% ef the s-trc&rrbank surface.-^ 
ccvtrpcf by f.tjhr6E7inc vesr-tfltion; 

vpgptitH^F dtsruptJon rninimal or rot 

giow rifttuT&liy. 


Tp-^rV. cif Ihe 
StfESmtbnh surfaces 
cevertd by vegi^t^tSDn; 
disruption evident, but 
M&l aircctinE rull plant 
growth pc^t^ntjai to any 
grest e^ltfit; more then 
on^'haH cf polential pMnt 
height evidtfnt. 


sirftjiinfcafik fiuriaces 
coH^cretf Fn v^^e lotion; 
dps-ruption cbvious; 
pKtehes ot bare soil df 
Clostly cropped 
vegetation cammon; less 
than one-half of pot^ntkal 
pljnl height r&msining. 


Less than SClV, of the 
Stream bank surfaces 
Covered by vegetj^tion; 
extensive disruption of 
vegetaliofif vegetation 
removed to 3 inches or 
less. 




7. score: ^\ 


O.10 


6-E 


3 5 


0-2 






Lefi Side ^ 


Aver^iqe: "7" 






Right £id« 1 


CommenLs: 




j£iCore e^ch side) 


v.'ic!tri 01 vettbtsU-C J&nt =• 100 leeL 


VViCth ci Vfcgi tottd icnc 
Sfl-iOO feet. 


Widih (jf ve^fti^ttd lone 
lQ-^0 feat 


Widih of vegL-t,ite*i aone 
< 10 fccL 




B. scare: ^ .*^ 


S-IO 


E^ 


^-5 


.-2 






Leftside <7 


Averaqe: ?i ^ l!I? 






Right Side Q 


Cgmments: 








TOTAL ECORE: 



\\ D '—^ ' Score compared to maximum possible: )-2 -^ 



\5o 



"S^" — ^-^ V^ 



i., ,^ 
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1^ 



* 1 1 , 1 p w ^ u i fwi I w^^tmtim 



■'"i 



•' ) 



♦' 1 



-'> 

i 

-"I 



FILLD GUIDE FOR STREAM CIASSIFICATION 



;iri33m NAME: 
Besin NAME: , 



S[^^^f^'~A„ ^ y ^ t \^ 



LocBtion; . 
Twp: 



o 



;^'C ^0 ^ 



Orsinsge AREA:_ 



Ac, 



_SqMi. 



Roe: 



. Seer 



Oir: 



_Long.. 



Ob^erveT^: 



;t^: L.'. < a \ i-^J \^^ l-^v-C A^' ■^r\l^\it 



DbI»: 



'^-I't'Cl- I 



i(V\l^' 



Bankfull WIDTH ( W^.r) | 'l . Q Ft. 

Wl DT H of Uifi fil-oiiTi cr>Bnne'l, H ti&nikfulf Btego olowfitiori., in a riffle median. 



:;^^3: 



Mean DEPTH ( d, 

C/taPi, LCF Th of Itit ¥lriijm c'linirrel cmss-MiEliofl^ Si. bsnkrfuti stage elevzilkin. 



Ft. 



EnkJl. X-Sectlon AREA { A...1 5^5. 1 Sg.Ft, 

AREA flr Uii clrfeiim charineil crc^i-iftdion , st LiirilduH sEflQC elHtfiEit>ft, tfi a rtfite seflwi- 



Width / Depth RA.T10 V<N^^^, /d..J tf . 5 

SenK(ij|l WJDTH divKSftC by b&riklull meeti DEPTH, m a ritfle Eft-ctiofl. 



3.9. 



Maxjinum DEPTH ( d^b^,) , 



Ft. 



WIDTH of Floca-Prone Ar^^a ( Wj^.^ ) '7 pi. Ft, 

1 wict me? i"iiJtT. C'E PTH , or [ 2 x d „ ^.^ f ) " 1' if jil&£*'tlHi'6lFCWi at wh-ch flc«i-p«srte 

f CB V>']DTH jE gE-temiirvKJ. (flttlfr ascilgn } 



!:3± 



! Entrenchment Ratio { ER ) 

I lEtr rjiHt-djf fAftC-ttfcitt arts WlDlHtf lvMJfg &y i?&flklijlt eriyirel >vipTH. i'Wf^JViFt^^i) 
I <rifftt j^ctlpn) ^ ^ 



^6<' -^ iL^ 



Channel M.titerJ2]£ iPontcie ^je* /nrit-A-j D5C / / mm. 

ll^iit etc pfcrtic^t tiEt i^iC*.'* tbf .HiLtims tht median dianwirr of C^i'jrrf Tnaltriflls, as 
SATTipifed li:cni Uii)' cimt^f^l t^rifacc. betv.t.'en 11% benliEult sLfiy? &nO El-iarwe^ Alevattons. 



Wster Surface SLOPE ( S ) f QC' 



Ciiiif.nti slope = *n!*'' tve* "njun' Ipr x ifcrhcJ', uptirtsJniBtcl'^ 20 - 30 Iwnklyll efipiwier <ff\a}t\i 
■M ItfiC'li. *-''^i f'ti "'ifli'- Ui riff*' ^*-Sltf syrtact dtipt ruf rt-sendnfl ih* ^radlenl. ai tianKlull b4»b*. 



^iUA 



■tD 



ChBJinel SINUOSITY ( K ) I. 03 



SKiutBhj It or. tndt> of chenrbpi p^liizrii, ee-Lbrninaa Irooi a «!* 5f Slw»m le»vglh dnndefl hy 
vftiitv fengl^ (EU VT.):of titiimilrtl Irum n iai\D of usMey slop* divfuwl by cftBrmBl slopa (VSJS)- 



Strmm Zijpe) '■ ^j\_ l{2 



5E^vr^iT}^D dtlSFf 



TABLE 2. Level II classificaton criteria, (field Form) 



f\ 



21 



I nr iuj iii tT i r i 



I >ii ''lH- 



'KK 
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VU+K 


Vt^K 


L) 


!■> 


a 




^ 


^.^V 


b 


J, 3^ 


^ 


3.^0= 


IV 


:3.? 


a 


^,1^ 


i 


9, to 


lb 


3,^v 



U\^ 



"^aAvUi- n 






>v > 



I 
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• 


Substrate DEQ/MDIVI 

-^U / / 

m Nsme ^>^I L-/ //'-f^/t/. EtEtion ID 


D^te '?-^3'0'5. 




■c.^ Visit Code T\^ 


. - ^r- 7h is"^.' . ■ Ferjonnet Sc-U. ,Ti .' l /' ■ '-^ J .. . L G.> f' f C-U^ . 


■ >.] " ■ ' 






Pebble Count 




pEFticle CEtepcrv 


Size Celegory 
(n,m} 


Dct end Desfi Coml ' - =3, 'M=10 


EL'm 


% of Total 


Cum. TotaJ 




Silt/Clay 


> 


« 1 












S-and 


1-2 


n. 


A 








Very Fine 
Fine 


2-4 












4-6 












Fine 


6-8 












Medium 


■ 8-12 












Medium 


12-16 


• 


<^ 


/ 






Crarse 


16-22 


n- 


6 








Ct:?rse 


22-J2 


J7 


^ 








•^_vtry Cosrse 


32-45 


n - 


? 








Very Coarse 


45-54 


G ' /- 


^' 








€rr,^\\ 


1 


64-90 ^ 


1 


/p 








Fmell 


?0-128 


^Et !: 


J}^/ 








Lsfoe 


126-180 


H 


/D 








Lcrce 


1E0-256 


D 


^ 








Email 


■n 

1 

IE 


256-362 


j: 


^ 








. Small 


362-512 


1 


'h 








Medium 


512-1024 


* 


/ ■ 








Lerge 


1024-2048 


• 


/ 








Bedrock 


>204a 


* 


A^-^ 


- 






# of SEmples 


/o5 






■\ 


59.6 t 

••i 


. .1 
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U.S. DEPARTMENT OF AGRICULTURE Montana 

NATURAL RESOURCES CONSERVATION SERVICE 12/2000 

RIPARIAN ASSESSMENT WORKSHEET 

•ne of Plrpsm: _.:::'/".(.> \ni\4 Q/QS- V Etslion ID Q 9 ' WO^ 

rearrVOI-iservers: -ti^'^-cAt^r i~y:\r^ I / /i , d iVi . ^ -• Date: C.-l/VOT^- 



rearrVCtiservers: ■ ■;• i< -r<^-r\;,''r i ~' ■ i r r 1 ; .-; , ^-^ i,-, , 
Length ot Reach: Jf M' U. cStfi^r bata ' 



Question 1, Stream Incisement: 

8 = channel slsble, no active downcutting cccuiring; eld ctcwncutting apparent but a new, stable riparian area has 
fcrnifcct whhin the incisec! chsrinel. There is perenniaf ripsrisn \/egetation will established in the riparian area. {Stage 1 
gnd 5, Schumm's model) 

6 = channel has evidence of old downcutting that has begun stabilizing, vegetation is beginninQ to establish, even at 
the base of the falling bands, solid disturbance evident. (Stage 4). 

4 = Sfflsli headcut, in early stage, is present, Immeciiate action may prevent further degradation (early Stage 2). 

2 = unstable, channel incised, actively widening, limited new riparian area/noodplain, floodplain not well vegetated. 
The vegetation that is present is mainly pioneer species. Bank failure is common. (Stage 3) 

= channel deeply incised, resembling a gully, little or no riparian area, active downcutting is clearly occurring. Only 
occasional or rare flood events access the flood plain. Tributaries will also exhibit downcutting/headcuis. (Stage 2) 

The presence of active hesdcuis should neariy always keep the stream reach from being rated sustainable. 
Actual Score: ^ Potential Score; _2 



Comments 



Question 2, Percent of Etreambanks witti Active Lateral Cutting: 
6 = the lateral bank erosion is in balance with the stream and its setting 
A = there is a minimal amount of active lateral bank erosion occumng 
2 = there is a moderate amount of active lateral bank erosion occurring 
= there is excessive lateral bank erosion occurring 

Actual Score: -Q Potential Score: fp 



Comments 



Question 3, The Stream is in Balance with the Water and Sediment Being Supplied by the Watershed: 

6 = the stream exhibits no excess sediment/bedload deposition, sediment occurs on point bars and other locations as 
would be expected in a stable, dynamic system 

4 = sedtmEnt dogged gravel's are apparent in riffles or pools, or other evidence of excess sediment apparent 

2 - mid-channel bars are common 

= stream is braided (except naturally occurring braided systems), having at least 3 active Channels 

jal Score: fc Potential Score: (o 



^A.A'NJ.LvV -ft'.vjtAX. :n "p>Rt>fb 



Comments 






■x 



■■■v\.- 
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Question 4, Sufficient Soil Present to Hold Water and Act as a Rooting Medium: 

3 = more than 85% of the riparian area with sufficient soil to hold water and ad as a rooting medium 
2 = 6£% to E6% of the riparian area with sufficient soil to hold water and act as a rooting medium 
1 = 36% to 65% of the riparian area with sufTicienl soil to hold water and act as a rooting medium 
= 3£% or less of the riparian area with sufficient soil to hold water and ad as a rooting medium 



Actual Score: y, j Potential Score: \3 



Comments 



QutEtion 6, percent of Etreambank with Vegetation having a Deep, Binding Rootmass: (see Appendix I for 
stability ratings for most riparian, and otfier, species) 

6 = more than 80% of the streambank comprised of plant species with deep, binding root masses 
4 = 6C% to 6C% of the Etreambank comprised of plant species with deep, binding root masses 
2 = 3C% to 60% cf the streambank comprised Of plant Species with deep binding root masses 
= less than 3C% of the streambank comprised of plant species with deep binding root masses 



Actual Score: jy Potential Score; 



Comments 



Question 6, Weeds : 

3 = No iicxious weeds are present 
2 = 0-1% of the riparian area has noxious weeds 
1 = l%-5% of the riparian area has noxious weeds 
= over 5% of the riparian area has noxious weeds 

Actual Score: y, / Potential Score: y; 



Comments 



Question 7, Disturbance-Caused Undesirable Plants: 
3 - 1% or less of the riparian area has undesirable plants 
2 =^ 1%-5% of the riparian area has undesirable plants 
1 = S%-1D% of (he riparian area has undesirable plants 
= over 10% Of the riparian area has undesirable plants 

Actual Score: \^ Potential Score: \-3 



Comments 



;> ». )/ - ^iii 
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Question E, Wc'C-><3v SfErCies Establishment and Regeneration: (Note: Skip this question if the riparian area has 
no potential for woody species) 

B = all age classes of native woody riparian species present (see table, Fig 2) 

one. agt clsss of netive woody rIpErisn rpecies dearly gbsent, afl others well represented. For sites with potential 
. trees end stimbs, there rti^y be one ege class of each absent. Ofien, it will be tine middle age group(s) that is (are) 
lacking. Having mature individuals and a young age class present indicate potential for recovery. 

4 = twc sge clEEses of native riparian Shrubs snd/ortwo age dfsses of riparian trees clearly absent, olher(s) well 
represented, or the stand is comprised Of mainly mature, decadent or dead plants 

2 = disturbance induced, {i.e., facultative, facultative upland species such as rose, or snowberry) or non-riparian 
species dominate. Re-evaluate Question 1 , incisement, If ttiis has happened. 

= some weedy species presenl (>1D% cover), but hertjaceouf species dominate (al this point, the site potential 
Should be re-ev6!ualed to ensure that H has pclentiai for woody vegetation). OR, the site has at least 5% cover of 
Russian olive and/or salt cedar 



Actual Score: In Potential Score: p 



^'^^r--/:! 



••\Ai:r r^Cit.. p Ig'^S hl( 



Comments 



o u 






Question B, Utilizaticn cf Trtes and Ehrubs: (Note; Skip ttiis question if the riparian area has no potential for 
woody species) 

4 = 0-£% of the avoilable second year and older stems are browsed 

3 = C)%-Z5% of llie available second year and older stems are browsed 

•• 2E%-50% of the available second year and older stems are browsed. 

"^= more than CCA of the 2V2ilgt;'le second year and older stems are browsed. WIsny of the shrubs tiave either a 
"dubbed" growth form, or they are high-lined or umbrella shaped, 

= there is noticeabte use (1 C% or more) of unpalatable and normally unused woody species. 
Actual Score: r Potential Score: ^ 



Comments 



Ouestion 10, RipsrianAVetland Vegetative Covfct in the Riparian Area/riocdplain and Streambank: 

E = S5% or moie of the riparian.'wetland plant cover has a stability rating >_ 6 
e - TE^-ES'vt cf ttie riparian/wetland p-lsnt cover has a stability rating >_ 6 
4 = 6£7c-7£°/[: 01 the riparian/wetland plant cover has a stability rating ?_ 6 
2 = 55%-65% of the riparianAvetland plant cover has a slabilily rating >_ 6 
= less Ihan ££Vi of the riparianAvetland plant cover has a stability rating >_ 6 

Actual Score: Potential Score; 



..omments CV. IflC A 



TT 



.•\t^ <'''%' (i<..h'A i 's i.ubi'K.-fi' •■'':. ; A^ '■■''' -I'-'i. ,•; •'}.. ,i;.:' i^ ;'.(:,■' 
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OiifEjicn 11, Rifisrian Arfcli/Flrodplain Chnractemtics ere Adequate to Dissipate Energy and Trap Sediment. 

C = sclive flood or overflew channelr.. Isrge rock, or woody maferial present and adequate to dissipate energy and trap 
sedirrienl. Tliere is little surface erof fcn and no pvirience of long, continuous erosional areas on floodplain/riparian 
area orstreambank. There are no headcuts where either overland flow snd/or flood channel flows return to the main 

A = rcfk end'cr woody rtieleTitl is prt-sent. but generally of InFttfficient size to dissipate energy. Some sediment 
trapping cccutring, Occfcffonal evidencfe of surface ercsion. Generally net severe enough to have developed 

2 = inadsquate rock and/or woody msierial available for dfssipalion of energy or sediment trapping. There is surface 
erosion (scouring) and octesionel heedcuts where overland flows or flood channel flows return to the main channel. 

= rirEriF.n sreaffloodrlEin Iprting any of thf-pp attrihiitps: 1)Bde-quEle flood or overflew channels, 2) large rock, or 3} 
woody matcTiBl Kurtable for energy dissipation snd sediment trapping. Erosion&l stees are long and continuous. 
Laokinc vegetation or suL-sliatt niStt-Fiels adequate to resist furlhter erosion. Surface erosion is obvious on the 
floodplain/riparian area. Hesdcuts aie present that have the potential lo create meander cut-offs. 



Actual Score: 



Comments 



h. 



Potential Score: 



-V 



STREAM/PROJECT: 



QUESTION 1: 
QUESTION 2: 
CUEETICN 3: 
QUESTION 4: 
QUESTION £: 
QUESTION 6: 
QUESTION 7: 
DUESIICN 8: 
QUESTION 9: 
QUESTION ID: 
QUESTION 11: 



SUMmARY 

REACH IX 



DATE: 



Stream Incisement 

Lateral Cutting 

Stream Balance 

Sufficient Soil 

Root mass 

Weeds 

Undesirable Planis 

Woody Species Establishment 

Browse Uttliialion 

Rips rianAVet land Vegetative Cover" 

Riparian Area/FloodplBtn Characteristics * 



Total 



Potential Score for n"icst Pedrock or Boulder streams 
(questions 1.2,3,6. 7. 11) 

Potential Score for moel low energy "E" streams 
(questions 1 -7. 10. 11) 



RATING: 



/duel Score X 100 = % rating 
Potential Score 




Actual Score 



Possible 

Points 

0,2.4,6.3 

0, 2. 4. 6 


Potential 

Score 













0,2,4,6 






D 



N/A, 0, 1,2,3 

N/A, 0.2.4,6 

0, 1,2. 3 










0, 1,2, 3 













N/A, 0. 2. 4, 6, 8 

N/A, 0, 1,2,3.4 

N/A, 0,2,4.6, 8 

N/A. 0,2,4. 6 

61 




n 










(32) 
(49} 





D 





#DIV/0! 





-Ka I 



60-100% = SUSTAINABLE 
LEES THAN 5D7o = NOT SUSTAINABLE 
Only in certain, specific srtuations can both ot these receive an "N/A" 



- M^ 



53 



'^-:^!^< 




I I i .". , f lAV-. 



^.,. 



■i - 



■..i. I.. 
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* ' Montana Depertment of Frivironmental Quality 

Eupplenitmal Qufstjtns to NRCE Fiifj&rian AsEessment Worksheet 

The Ecotfe Icr these- que^ticns does net hsue an effect on the rating above. 
;&: Answers to these questions muEJ consider the potential of the stream. 

QuBStion 12. Fisheries Habitat / Stream Complexity 

, B = Abuncisnttieep pools, woody debrij;, cvtrtienging veyetation, boulders, root wads, and/or aqustic vegetation 

6 = Fish habitat is common (see above). 

4 = pjjf-, hsbitat is nfiict J t ly redurecf. Most ptcls are stialtow snri/or woody df:briE, overhanging vegetation, boulders, 
root weds and/or aqu&tic vegetation are of limited supply. 

2= Pools and l.&LilSt tcsturcs ait Eparse or non-existent or there are fish barriers. 

= There is not enough water to support a f shery 

M/A = Stream type would not support a fishery under natural conditions 

Actual Score: X- Potential Score: Jo 

Comments ^ 



Question 1 3. SoJar Radiation 

6 = tiflore ttitn 7£% of the stream reach is adequately shaded by vegetation. 

«t - 5D-T£% of the stream rtatfi does tiOl hfcvt sdequatt s^jitiing or the water lemptralure is prot>8bly elevatf d |:y 
Apprcximately 2£-6D% oflhe stream does not have adequate shade. 

D = More than 75% of the Elrtsm rtEch does not heve adequate shade by vegetation or the water temperature is 
probably drasttcaliy sftered by irrigation, etc. 



Actuai Score; 



^ Potential Score: V^ 



Comments . - ■ ■ - ~ ■' ■' ■ -•■ .. -'': ;'-( ""i ■^. \ ■- l ^ ,- c, ,f ^^^ >— ,"i".'S 

Ouestion 14. Algae growth / IMutrients 
E = Algae not Epparent, Roclts are slippery. 
1 4 ji in small patches or along channel edge 
2 = in large patches or discontinuous mats 

= Mats cover bottom (hyper enriched condilicns) or plants net apparent end rocks not slippery (toxic conditions) 
N/A = No water 

Actual Score: n Potential Score: ^ 



Comments 



fen, \s\ \-\ : L .:<"A i- . '; •■': ; .'isv; ..i\ A, i^* »;■"•?< ;<>?'!;,'. ;;j,v i.j;./-3i Vfh (i 'i v:? I'^r.^M'-.. 
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Question 1S. Surface oils, turbidity, ^ f.linization, precipitams on stream bottom and/or water odor 
6 = none 

4 = Slight 

2 = Moderate 

D = Exlensive 

N/A = No water 



*-^ Potential Score: ^ 



Actual Score: ''•■^ Potential Score: 



Comments 



Question 16. Bacteria 

A - There sre no known anttiropogenic sources of bacteria 

2 = Likely sources of bacteria are present. Wastewater or concentrated livestock operations are the most common 

= Feedlcts are common or raw sewage is entering the stream 

Actual Score: Potential Score: ' 



Con^ments 



Question 17, Maeroinvertebrates 

A = The Etresm has a hf alihy end diverf.e ccmmunity of macroinveriebrales. Stream riffles usually have an 
sbundsnce of may flies, cEddis flies and/or stone flies. 

2 - The stream is dominated by pollution tolerant taxa such as fly and midge larva. 
= Maeroinvertebrates are rare or absent 
N/A = Stream reach is ephemeral 

M ^ 

Actual Score: i Potential Score; 



Comments 



■ I 
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Guestiori 1E. lirigaticin impEicts {AsfPfS durinc critical lew flow perinds or you may need lo inquire locally about 
tliis. Evsluote efTects frcm de- watering or inter-basin transfer of water.) 

6 = There are no noticeable impacts from irrigation 

Ctianges in flow resufling from irrigstron practices are noticest'le, however flows are adequate to support aquatic 

. .jjanisms. 

4 = riowE support sqrjstic crysnisms, tint hebflat, especialty riffles are diasticslly reduced or impacted. 
2 = The flow is low enougti ic severely impair aquatic organisms 
= All of the water has been diverted from the stream 
N/A = Stream reach is ephemeral. 



Actual Score: 



Comments 



i 



Potential Score: 



Oueslion 19. Landuse activities - Sources 

E = LsnSL'se pr^clicf f. dc not appear to sisnificantly impscf weler quatity or the riparian vegetation. Any impacts that 
occur appear to be natural. 

%;= There art some signs of impact from landuse sctivities such as grazing, dryland agriculture, irrigation, feedlots, 
mining, timber harvesting, urban, roads, etc, 

' = Impacts frcm landwf sdivitifs ere otr.viPLis and occur throughi^ut most of the stream reach. For example, there 
Lbvious sititiS C-f hun'isn induced erosion, ssline seeps or overgrazing wKhin tiie wctershed. 

2 = Landuse impacts are fignificanl and widespread. Visual observation and pf"ioto documenlation VLfould provide 
overwhelming evidence that the stream is impaired, 

= Land use impacts are sc intrusive that the stream has lost most of its natural features. The stream does not 
appear to be capable to support most forms of aqi^atic life 



Actual Score; 



Comments 



Total Actual 



RATING 



Potential Score: 



^ 



C \- oWf '^ ^ r t . 


,-,^ -A 


^•1 "1 e 


U ,v -l+^'C C'^ l/L-A 


C\^t ■ 'V U-:V. ., 


r-,v .^ 


-.' ( 1 


s i- — r /■/,r ^ r i-f^ 4-' c-^ 



U!. 



Total Potential t? 



Total X TOO 



#DIV/0! 






Potential 



OVERALL RATING 



(Tela I NRCS Actual * Total MT Suppiemeni Actual) 
(Total NRCS_E£l£ntial + Total Ml Supplement Potential) 



xlOO 



#DtV/0! 



2M00% = SUSTAINABLE, 
50-7S%"5-AT-RiSK- 

LESS THAN 50% = NOT SUSTAINABLE 



Updated *2002 



f Vh ?V: 1 ' I. r ■ 



UT'Wl W»V 



- (i 'f,!^f:"H^^<i' 'X%: •. ; : :i<: /li ^ > ^ii* C 
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21.1.1.4 

STREAM REACH ASSESSMENT FORM 



-Oste; 



^ / ?? hn^ 



Waterbody: 



. -vj Ift. k-. 



A Ci^-c IL- 



Perscnnet: ■- 



K U L.o / ^! \-^ i-j t M -r I ~{^\-f r" 



Site Visil Code; fjj. - f^/ 3-^ ' 
Site: 5K;)^^^ /^-r- ^t 



PHOTO^SLIDE rS: 



ANSWER ALL; Nm=UNABLE TO RECORD N/A=NOT APPLICABLE 

TYPE "X" IN BC>: NEXT TO DESCRIPTION THAT BEST FITS EACH CATEGORY 

C.) Prpdonunsnl vegetFticn & landscape characteristics in the watershed beyond the 
immediate ripsrian zone: 

Perennial vegctr.lion, flat to rolling landscape 

Per&nnial vegetaficn, rolling to steep landscape 

Miytd pi-rf'nriEp! vege-tptlon ^ pnnuEl crops, fist to rollirig landscape 

Cropland, rpEIing to steep landscape 

Comments; 



X 



(K 



(2) Meanders: 

Slight meandering— relatively straight channel with only occasional curves. 
Trsvel 1enc]^h ik tHEvcslly the sBme pe the straight line distance 

lodtrptc mi^pnderinci—tasy, crsduEl bends in the channel path 

.jLtrenie mtsrititring— travel length of flow is greater than twice- the straight line distance 

Comments; 



(3) Flood fiow width: 

FIdccIs are confined In narrow canyon with v-Idth Ices than twice that of channel 
Floods ccnfjned to a flow width cf 2-2 times the width of the channel 
Floods are unconfined arid spill cut onto flat valley bottom 

Comments: lU^r/ l.. 



^ 



:-t, .- 



-/ c-f -.-..1 -Ti 



rS' 



(4) Gradient 

Steep - Continuous rapids 

Mcderstt - Alttrnating rapide, rifflr-s snd smooth surfaced re^iches 

Gr^cfufi] - Smccth surfaced reaches with occasional riffles 

Flat - Very rare disruptions in smooth flat surface of stream 

Comments: 



S 



. ^tti- 
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1. Avers ge width Ot riparian zone 

(> SO ft wide) 

Varies from 15 to SO ft 

(3.15 ft) 

Riparian zone absent 

Comments {e.g. 
pctEntial): 



16-20 
11-1S 
6-10 
1-5 



2.Convptefenes5 cfvegelBticn in the ripsrisn zone 
(Any vetetBticn functioning to maintain the banit) 

Riparian icne frtsct without breaks in vegetation 

Eresks occurring intermittent!/. 

Preaks frec.Ufnt with some gullitE and Ecars every 100 - 160 ft 

Dfcepty Ecarred Witt-, artive ht-Edr.uttii (■ and cully formation all along reach 

Ie there r-videnCE of sediment from ttie upper v,-£terEhed cr ripsirian area reaching the stream 

channel? 

If ye$, please iJescribe: 

Comments: 





16-20 


1^ 


11-15 




6.10 




1-S 



r |(Y)esor(N)o 



3, Chsfscteristics of the Riparian vegetation 

Diversity of perennial plnnt species reflertf potential for site; Denf^e growth; good plant vigor and age 

'*'''*"^''^ I ] 16-20 

/nrrojimrtely Fr!% ol mstiire plant species prEF.ent; plant vigor stable, denrlty of orowth mostly open 

[easy to walk through) 

LiSic divf TFity in peremjsl plant speries, jnd/cr age of trees; plants scattered; vigor poor 

Site is dcminated by annual forbs and weeds; few perenniEl or climax plants present 



11-15 

G-10 

1-S 



CoirimentE: i f , i i ( ^ ^ ' 

T-JQ^T -J'tf/i'-iC, VU^i: 5/f ..V ^ r / - - r-f^^ ' ^' i^ fj-^/ ft g 



0. Width/Depth rstio. The point where high flew ncrmstly rc^-chfs. en the bonk £ is most easily determined 
on sir-.4sht chsnnel sections where the Secured" chE^nnel meets the 'permanent" vegetation Look far 
^^ characunstics ^uch as terracing, soit chsnges (rc€k tc sail), presence/sbsence of vegetation or debris 
WidtWdepth ratio <S 
Width/depth ratio E tc 15 
Wicfth/depth ratio 15 to 25 

Width/depth rEtIc > 25 or stresm is ehannelired or channel Is an incised gully 
Comments: +,. i- , ,..^^ ^ ^ < ^- r-t A 



10-12 
7-9 
4-B 
1-3 



S. Channel stability/bar formation 

little or no channel instability resulting from sediment accumulation 
Some gravel bars of coarse stones and well-washed debris present, little silt 
PcTnt bars enlaroing by gravel, sand and/or silt, new bars forming 
Channel divided into trsids or stream is channelized 

Comments: 



10-12 
7-9 

4-6 
1-3 
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B.Bank erosion 

' Iftic cr ntne evident, bEnks appear stsble and are held firmly by vegetation 

isicn orciirrinci on some cutKict- beriris and KhtmriEl ctnEtncticnr.; ncr-eroding banks stable 
ion ccrr.rncn on moEt cutside btnris and channel constricticns 
Erosion predoniinsnt on entirt channel (straight sttticns, insidE and outside bends, etc.) 



■ - 


16-20 




11-15 




B-10 




1-5 



Ccniments: 



.-, , l-r J 



h- 



..■, n....- 



I -^ -f I- 1 



€ 1--. 



(Answer ONE, either 7a. OB 7t),) 

7e. tirehin bcnom - (For Fs^,t mcving/Riff!e dowinated streams) 

Stony bottorr. of Ei-vtral silts packf r icgsther, interstices obvious iv |lG-20 

Stony bottom easily moved, with little silt 11-15 

Bcttcm of Eiit pravel and sand, stable in places ^6-10 

Unifcrm bcncm of tatid and silt locselj held together, stony substrate absent ^1-5 

7b. Stream bottom - (For Slow moving/Pool dominated stresms) 

Mixture cf Euh^traJt; materials with grevel and firm send prevalent; vascuiar rcct mats and subrmerged 

vegetation common j ^1G-2Q 

ri^i>.ti!rr C'*r.f'fl saTidi niud cr cley; mud rri^y bt dominant; sonie vsEcuEsr root mats and submerged 

vegetation present 11 -IS 

All mud cr cley, or chpnnBlir.fd with send bottc.m; little cr no submersed vegetation B-10 

Harc^pan clay or b*;drock; nc vascular root mat or submerged vegetation 1-5 

ComnnentsT 



I. Riffle/pool spacing - {for Fsst rr.oving/Riffie dcminatf^d streams) 

Distinct, occurrinc at intervals of 5-7x stream width 

Irregularly spaced, 8-1 Ex stream width 

Long pool? r.f-f.tirEtiriC thcr, riffles, meanders Ebsent, 16-25x stream width 

Muandeis and riffles/poois absent or stream channelized, >2£>: stream width 

8h. RiffJeJpool charactc^ristics • (For Slew moving/Poet dominated streams) 

Even mix of deep, shallow, large and small pools 
Majcnt^' of pools iargr and deep, very few shallow pools 
Shallcw {jc(Js nicie prevalent than deep pools 

fVlajority cT pcols small and shallow or pools absent 
Comments: 



'. ^ 


1E-20 




11-15 




6-10 




1-5 








16-20 




11-15 




6-10 




1-5 



B.Aquatic plant growth 

Not apparent, bi;t recks cr ether suhmerged objects feel slippery 

In small patches or along channel edges - 

In large patches or discontinuous mats 

M.-ts cover hfttcm |hyper-#r.r[Ched ccndrtions] or plants net apparent and rocks not slippery (stream 

devoid of alcae because of toxjo conditions) 

Comments: 



10-12 

7-9 

4-6 



□ l-3 



J. Turbidity 

Clear 

Slightly off color 
Opaquem (can see through) 
Cloudy (can't see through) 



li- 



10-12 
7-9 
4-6 
1-3 



Color: 



,H 



■(\r<ky i.->.' 



■( r,: 



'•;-,<,' 
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B.Bank erosion 

' Iftic cr ntne evident, bEnks appear stsble and are held firmly by vegetation 

isicn orciirrinci on some cutKict- beriris and KhtmriEl ctnEtncticnr.; ncr-eroding banks stable 
ion ccrr.rncn on moEt cutside btnris and channel constricticns 
Erosion predoniinsnt on entirt channel (straight sttticns, insidE and outside bends, etc.) 



■ - 


16-20 




11-15 




B-10 




1-5 



Ccniments: 



.-, , l-r J 



h- 



..■, n....- 



I -^ -f I- 1 



€ 1--. 



(Answer ONE, either 7a. OB 7t),) 

7e. tirehin bcnom - (For Fs^,t mcving/Riff!e dowinated streams) 

Stony bottorr. of Ei-vtral silts packf r icgsther, interstices obvious iv |lG-20 

Stony bottom easily moved, with little silt 11-15 

Bcttcm of Eiit pravel and sand, stable in places ^6-10 

Unifcrm bcncm of tatid and silt locselj held together, stony substrate absent ^1-5 

7b. Stream bottom - (For Slow moving/Pool dominated stresms) 

Mixture cf Euh^traJt; materials with grevel and firm send prevalent; vascuiar rcct mats and subrmerged 

vegetation common j ^1G-2Q 

ri^i>.ti!rr C'*r.f'fl saTidi niud cr cley; mud rri^y bt dominant; sonie vsEcuEsr root mats and submerged 

vegetation present 11 -IS 

All mud cr cley, or chpnnBlir.fd with send bottc.m; little cr no submersed vegetation B-10 

Harc^pan clay or b*;drock; nc vascular root mat or submerged vegetation 1-5 

ComnnentsT 



I. Riffle/pool spacing - {for Fsst rr.oving/Riffie dcminatf^d streams) 

Distinct, occurrinc at intervals of 5-7x stream width 

Irregularly spaced, 8-1 Ex stream width 

Long pool? r.f-f.tirEtiriC thcr, riffles, meanders Ebsent, 16-25x stream width 

Muandeis and riffles/poois absent or stream channelized, >2£>: stream width 

8h. RiffJeJpool charactc^ristics • (For Slew moving/Poet dominated streams) 

Even mix of deep, shallow, large and small pools 
Majcnt^' of pools iargr and deep, very few shallow pools 
Shallcw {jc(Js nicie prevalent than deep pools 

fVlajority cT pcols small and shallow or pools absent 
Comments: 



'. ^ 


1E-20 




11-15 




6-10 




1-5 








16-20 




11-15 




6-10 




1-5 



B.Aquatic plant growth 

Not apparent, bi;t recks cr ether suhmerged objects feel slippery 

In small patches or along channel edges - 

In large patches or discontinuous mats 

M.-ts cover hfttcm |hyper-#r.r[Ched ccndrtions] or plants net apparent and rocks not slippery (stream 

devoid of alcae because of toxjo conditions) 

Comments: 



10-12 

7-9 

4-6 



□ l-3 



J. Turbidity 

Clear 

Slightly off color 
Opaquem (can see through) 
Cloudy (can't see through) 

Color: 



li- 



10-12 
7-9 
4-6 
1-3 
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Is rain cr runipff influencing turbidity levels todsy? 
Comments: 



■?7, Wafer surface oils 

None 
Slight 
Moderate 
Severe 

(Flsce "X" next to all thst apply) 
Slick: 

Sheen: 

Flecks: 
(Please describE): 

Comments: 



12. r.'fptcri^l^ ether thsn Eedimenl on chenne! bcttcm (e.g. ircn or aluminum oxides, 
calcium carbonate) 

None 
Slight 
Moderate 
Severe 

State color: 

Comments: 



13, Salinizstion 
None evident 



rfr](>')e5 Of [N)o 



1-3 



]^ 10-12 

_4-5 
1-3 



Evtrif-nre of salinity is Fresent in the waterehed, fcul no salt cn.-sts ctserved in or near the stream 
Mine ( ( viCiT,ce cf salts In or ntsr the stream. Plant diverEity msy be reduced or dominated by salt 
tolerant ^peci^s 

Sfilt crusts common in or near ttit stream or on stream hfinks. VegetpOon msy he severely reduced due 

to salt j— j^.3 

Comments: 



r^io-i2 



14. Water odor 

None 
Slight 

Moderate 
Strong 
Describe odor: 

Sewage: 

Petroleum: 

Chemical: 

Natural: 

Other: 

Comments: 



11- 



10-12 
7-9 
4-S 
1-3 
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Nr apparent Inss ( irrisfiion return flow rjisy be supplementing fcBse flew) 
Wstpr loRs rotitcsblE, hcwever flows sirr ac-equEte to supp&rt gquotic organisms 
now supports aqustic crcBnisms, but hsbitBt, especially riffles, is drastically reduced 
hannel may be- dry crflcw lew enough to preclude or severely impair aquatic organiEms 



10-12 
7-9 

4-6 



-"Are irrioEtion diversicn cr return structures prBsent? 
Comments: 



1-3 

P^(Y)EEor(N)o 



1 e. Amount of fish cover (Ratstive % of reach with some type of fish cover) 

Extensive t,> 50%) 
Moderate (25-50%) 
Sparse (< 25%) 

Absent or "choking" vegetation only 

Fish cover typF:r-(p) f resent, (Cj tommcn, (A) abundant. (N) none 
Undercut banks; C 

A 

If- 

A 

C- - " 

r ■ 



10-12 
7-9 
4-6 
1-3 



anging vegetation: 

Deep pools: 

jgsAWoody Debris: 

Boulders; 

Roctwads: 

iquatic Vegetation: 

Other: 



Additional 
Comments: 



DTAL MAXIMUM COWIPARED TO MAXIMUWl POSSIBLE- 

%TOTAL: I '^1 ^ — 



^^ ? ^- 






E7VtOO%=J) on.4mga]re(};-Pti4fy- s^crppwtirtg '■" — ■ — -^„^^ 

-gKBE%g |jen-ffnpaired: Ft|lly SL^f- portin g, but threelEoed-— -•' 
7f^W%'=M\nct impr-irment; Partially supporting 
65-70%=ModprEte impairment; Partially supporting 
C-E4%=£evere impairment; Non-supporting 

TCTAL MAXIML'M COMPARED TO REFERENCE STREAM: 

Trial Va lug: Mete: Pats should be ccmpKredto reference condition. 



%'S.T'/o 



Peference StrEa m Value: 

1 . ^Enter valur of reference stream in order te compare results from stream 



being assessed. 

ji- 75°A=Fully supporting 

50-75%=Parttally supporting 
< 50%=Won-5upporting 



J- 
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TOTAL DISCHARGE: 



n 



3 Q^^-^ /}a. 



Site Visit Code: 



^Vsli-rbocly ..'S'^^ /^^^q/ (^^qJC 
/ 



0^-C;,5Ki5i 



Site: 



.^Li2£^ 



■^/•.. 



personnel: 







o 



Frrsi hisnk if usee to mark Ihip-bank. L i fy ,.G> v , ^7J 

Besin rneBEifc-TT-ierlE (rem Itirlett tEnk (c'eterminelfrft tEnk while lookinc dawrstfeam). 

Inilist point if. cfter, the Kpe '"Ct.tlinc ot the waterline a Iiee nc depth ot veiocily to meestife. ^ 

If th.-E iE thf ff se. th.e firjt mt2SurE-rr,6nt h nisde ^lt^.E■ first pcint v/htrt thfrt [e sdequslE depth (b1 lesElO.2 ft) and 
iBfeSEufsbie velocity. 

The vFiLif frrthe T'iMsnct trfrr. initial pcint" fielC iE net netPEFErily (he lEpe rescing. M^ke surs it is reflective of Ihe true 
distance from the bank. 

If there is a shs-p drop in water level near ftp tank, you mu^t compensate for tfie dlEehafee thsl is occumng near t 
Tc dc EC, ypL' miiEt irsen e "dumrry vslue in the fifEl "distance" ttank. This value should be equal lo U-.e second v 
the first measurement). 

■ * pcir.iE wfic re there is Etagnant wstEr or tackflew effects, begin and end rr^ssurementE at the edge of where positive flow 
1 be measured. 
_^st; Ctf Ihs on wading rod igncrinc the "pile-up" effect of water on the rod. 
Velrcilv is measuretf at six-tenir:; depth from ;h€ wsler surface by movinc the probe suppon so ttial (he fool indicator marks 
2£ 10 30 cfcss-sections are adequate lo reduce the level of error. 

Sections should be spaced so none contain more than 10% of the flow. Ideal measurement? have less than S% in a section, 
.. .-_ -v - .. t '!. ■•...<.:. .' '-■ 1 .. *i* . .:J- -i: ^ ' ^f -*. ' .. . ^- .. . . 



'^'Scfj 



rthe bank, 
1 value [i.e. 
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Miscellaneous Documents 



i. 


— 


- 


















^ 




Department of Public Health and Human Services 




ENVIRONMENTAL LABORATORY 


Cogswell Build 


ng 


, Rm B219, 140G Broadway 


PO BOX 4369, Helena MT 


59604 Phone 444-2642 










■ RESULTS OF CHEMICAL ANALYSIS - 




ROSIE SADA 












Acct* WTMDLIOI 


DEQ PPAD 
PHOENIX BUILDING 
HELENA MT 


59620 






PWSID #; 

Report Date; 10/24/2002 














Collected: 


08/23/200Z 














Time: 


14:06 


Lab#: C0208-3344 












ey: 


ROSIE SADA 




Sample ID: 02-C202-W S 


KL 


ANDCRK/DEQPP 


i^D 












ANALYTE 


RESULTS 


|UNITS 


|!I=IJ!M.| 1 


DATE lANALYST ^H 










Nitrate plusNitrite as N 








0.02 


mg/L 


EPA 353,2 


09/06/02 cts 




Total Kjcldahl Njlrogen 






< 


0.10 


mg/L 


EPA 351.1 


09/09/02 Ct5 


Total Pho.5phoroiiji 
Chloride 






< 
< 


0.0a 1 

100 


mg'L 
mgll 
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ENVIRONMENTAL LABORATORY 



Cogswell Building, Rm BZ19, 1400 Broadway, PO BOX 4369, Helena MT 59604 Phone 444-2642 



- RESULTS OF CHEMICAL ANALYSIS - 



ROSIE SAD A 
DGQ PPAD 
PHOENIX BUILDING 
HELENA MT 



59620 



LabS: C020a-3344 

Sample ID: 02-C202-W SKLAND CRK / DEQ PPAD 



Acct#: WTMDLIOI 

PWSID #: 

Report Date: 10/24/2002 

Collected: 06/23/2002 

Time: 14:06 

By. ROSIE SADA 



ANALYTE 



RESULTS lUNITS 



|,'J^J!1.|.| 



DATE lANALVST 



Total SuspenJdJ Solids at 105 fieg, C 
Total RecnverabJe Metals Digestion 
Area Qf Rocks 
Chlorophyll A 



w^ 



1.00 mg/L 
completed 

,045 ma 

BS.9 mglmZ 



SM 2640-D 09/04/02 jf 

EPA 200,2 09/18/02 gal 

EPACLPH 10/11/02 JC 

EPACLPH 10/11/02 JC 



Approved b/: 



_-.,C^t^^ 



FLACS: < - less-than 

> - greater-than 

• = holding time exceeded 



H " above EPA limit for drinking water 
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Habitat Access- There are no man made barriers m this watershed. FA 

Embeddedness- The Flathead National Forest does not measure embeddedness. Best professional 
judgement is that it is FAR 

Large Woody Debris- The 1 98 1 sun'ey indicated that debris was low, TMs is due to the inflnence of 
Highway 2. LWD will increase in Skyland Creek. FAR 

Pool Frequency- The 1 98 1 snivey determined that the highest pool habitat was ] 0% in reach 2. FAR 

Large Pools- The 1981 survey used a pool classification system to indicate the value of the pool as fish 
habitat based upon size, depth and cover. Class I or II pools were 90% in the 198 1 survey in reach 2. 
Large pools were limited in the remaining reaches. Therefore, pool quality would be poor. FAR 

Off Channel Habitats- Off channel habitats are limited. FAR 

Refugia- This area would not be considered as a refugia due to brook trout inhabitance and habitat is 
limited due to the influence of Highway 2. FAR 

Wetted Width,'Max. Depth Ratio- The average width/depth ratio is not available. A walk through of the 
stfeam suggests FAR 

'— ' Stream bank Stability- Stability m 198 1 was good but tiicre appears to be numerous slumps along the .^ 
creek tliat ai'c visible from the highway. The R-1 Stream Channel Stability Ratings for Skyland Creek ^ 
completed between 1 980 to 1987 were 47 to 98 . The R- 1 Stream Channel Stability Ratings for the 2n^ | 
tributary of Skyland Creek completed between 1980 and 1987 were 56 to 107. The R-1 Stream 
Channel Stability Ratings for the West Fork of Skyland Creek completed between 1 980 and 1 987 were 
44 to 111. TheR-1 Stream Channel Stability Ratings for Beai- Creek completed between 1979and1981 
were 55 to 104. All of these ratings range between a good condition (39-76) and a fair condition (77- 
1 14). The lower portions of Bear Creek have extensive areas of unstable streambanks caused by erosion 
dming the 1964 Flood. Stability will decrease in both forks of Skyland Creek due to vegetaiion loss. 
FUR 

Floodplain Connectiviiy- The stream does not have access to its floodplain. The stream is very diverse 
with numerous channel types. FAR 

Peak Flow- There are visual indicators of streambank erosion in the Skyland Creek. With the amount 
of road construction and past harvest activities some increases in peak flow would be expected. Water 
yield will increase significantly after the fire due to vegetation loss. FUR 

Drainage Network- There are areas of roads and skid trails that intercept neai' surface groundwater 
during the spring snow melt period. These areas effectively extend the channel network, FAR 

• Road Density and Location- There are 3 5 miles of road in Bear Creek with a density of 0.6 mi'mi'. The 

highway infringes on the streams meander pattern. FAR 
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Disturbance History- High intensity harvest older than 20 years has occurred on 734 acres and 288 acres 
less than 20 years. Low intensity harvest older than 20 years has occurred on zero acres and 287 acres 
less than 20 years. FA 

Riparian Conservation Areas- The riparian aiea along Bear Creek and parts of Skyland Creek has been 
severely compromised due to the highway and road. This has most likely increased water temperatures 
and has reduced the amount of large woody debris. FAR 

Disturbance Regime- There was a 282 acre fire in Giefer Creek in 1987 and an 8,000 acre Challenge 
Creek fire in 1998 that burned hot throughout both forks of Skyland Creek. FA 

Integration of Species and Habitat Conditions- Brook trout are present and the bull trout population is 
depressed due to changes in Flathead Lake. Habitat in Skyland Creek is good but somewhat limited in 
Bear Creek. FUR 



Granite Creek (1402) 

Granite Creek is a 4th order tributary to the Middle Fork The lower half of the creek is in the 
wilderness. Bull trout spawn just below the wilderness boundary to below Dodge Creek. Bull trout 
juveniles are occasionally collected in Challenge Creek but numbeis appear to be increasing. No bull 
trout have been found in Dodge Creek. Granite Creek goes subsiurface just downstream of the 
confluence of Dodge and Challenge creeks which prohibits any spawning further upstream iato these 
two creeks. Most rearing occurs in Granite Creek. 

Subpopulation Size- Redd counts are conducted annually and have ranged from a low of 4 in 1996 to a 
high of 47 in 1984 (see redd count Table above). 



Juvenile buU trout 


populations in OMlenge Creek. 
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19971 
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u — 
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57 
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2J 1 



The increase in juveniles in 1995 and 1997 is hard to explain. It's possible that for some reason fish 
moved up frorn Granite Creek to rear. No dead fish were observed in Challenge Creek after the fu'e, 
however 39 dead cutthroat trout were found in Dodge Creek on September 24, 1998. A population 
estimate the next week in Dodge Creek was 45 trout/ 1 00m which is similar to other population estimates 
in Dodge Creek, 

This subpopulation is functioning at tmacceptable risk since its dependent on Flathead Lake bull trout, 
FUR 

Growth and Survival- This subpopulation is most likely in decluie and will not improve until measures 
are taken to alleviate the changes in Flathead Lake, This subpopulation is functioning at unacceptable 
risk. FUR 
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Life History Diversity and Isolation- The migratory form is present albeit in depressed numbers . No 
resident forms are known to exist. Recolonizaiion is unlikely if the m.igratory form is lost. This 
subpopulation is functioning at risk. FAR 

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for 
hybridization is non-existent given that brook trout are not present in the watershed. Evidence suggests 
that there is substantial genetic divergence among bull trout populations from different sub-basins in the 
Flathead (Kanda et al, 1 994). The amount of genetic divergence among populations within sub-basins is 
smaller which suggests that there is some gene flow among subpopulations. Competitioa'predation is 
occurring with lake trout in Flathead Lake and all 1 2 members ou a panel of fishery experts responded 
that there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining 
1980's bull trout populations for at least 15 years { Mclntyre 1998). Therefore, the probability of this 
population persisting is low and is functioning at risk. FAR 

Temperature- There were 145 incidental temperature measurements associated \vith water quality 
monitoring procedures beUveen 1980 to 1995 on Dodge Creek. The maximum water temperature 
recorded was 13.0° C. There were 149 incidental temperamre measurements associated with water 
quality monitoring procedures between 1980 to 1995 on Challenge Creek. The maximum water 
temperatui-e recorded was 12.8° C. Challenge Creek and Dodge Creek were 13' C on September 24 in 
tlie late afternoon. Temperature may increase in Dodge Creek due to the &e but is doubtfiii 
temperatures will increase in Challenge Creek. FA 

Sediment- The Flathead National Forest adopted Flathead Basin Commission recommendations for 
sediment in 1992 through Implementation Note #10. In short, streams that have greater than 35% fmes 
(<6.4mm) are considered threatened while streams wth greater than 40% fmes are considered impaired, 
McNeil core samples have been taken in Granite Creek since 1982. Sediment will increase significantly 
in Dodge Creek but very little in Challenge Creek. It is difficult to determine what the effect will be on 
Granite Creek, but it is anticipated that levels will increase. FAR 

Chemical Contaminatioa'NutrienIs- There are no concerns with chemical contamination. Both Granite 
and Challenge creeks are on the State's 303(d) list of impaired water bodies with aquatic life support 
(cold water fishery - trout) the probable impaired use. And the probable cause being siltation , or habitat 
alterations, with the probable source being silviculture practices, and natural sources in Granite Creek. 
FUR 

Habitat Access- There are no man made barriers in this watershed FA 

Embeddedness- The Flathead National Forest does not measure embeddedness. Best professional 
judgement is that it is FAR. 

Large Woody Debris- The 1981 survey indicated that debris was moderate. Most riparian zones are 
intact. The fire will contribute increasing amoimts of LWD in Challenge and Dodge creeks. FA 

Pool Frequency- The 198 1 survey determmed that pool habitat ranged from 4 to 15%. FAR 

Large Pools- The 1981 survey used a pool classification system to indicate the value of the pool as fish 
habitat based upon size, depth and cover. Class I or II pools were zero to 67% in the 1 98 1 survey. 
Overall, pool quality was poor. FAR 
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Off Channel Habitats- Off channel habitats are available througho-ut Granite Creek. FA 

Refugia- There is a lot of available habitat in this system that is connected to the Middle Fork and there 
are no exotic species in the drainage. FA 

Wetted Width/Max. Depth Ratio- The average width/depth ratio is not available. Best professional 
judgement suggests FAR due to the lack of pools and bedload in Etodge Creek. 

Stream bank Stability- The R-1 Stream Channel Stability Ratings for Granite Creek completed between 
1980 were 95 to 102. The R-1 Stream Channel Stability Ratings for Challenge Creek completed 
between 1980 and 1987 were 62 to 102. The R-1 Stream Channel StabDity Ratings for Dodge Creek 
completed between 1980 to 1987 were 74 to 100. All oftliese ratings between a good condition (39-76) 
and a fair condition (77-1 14). There are several areas in Challenge, Dodge, and Granite Creek where 
streambanks are unstable and slumping into the creeks. Stability should decrease significantly in Dodge 
Creek but is not expected to ciiange much in the other streams. FAR 

Floodplain Coimectivity- The stream has access to its fioodplain. FA ^ 

Peak Flow- The water yield increase was modeled for the basin in 199 1 using the H20Y model. That 
model predicted a 7.5% annual water yield increase due to tie reading and harvest activities. There are 
visual indicators of bedload movement in several reaches of this stream system. Water yield will 
increase significantly due to vegetation loss after the fire, FUR 

Drainage Network- There are areas of roads and skid trails that intercept near surface groundwater 
during the spring snow meh period. These areas effectively extend the channel net\vork, FAR 

Road Density and Location- There are 20 miles of road m Granite Creek with a density of 0,7, The roads 
are not in the stream bottom, FA 

Disturbance History- High intensity harvest older than 20 years has occurred on 1 ,1 24 acres and 1 8 1 
acres less than 20 years. Low intensity harvest older than 20 years has occurred on 156 acres and 1,803 
acres less dian 20 years. Upper Granite Creek and Challenge Creek has had a fair amount of harvest on 
what is considered the most sensitive soils on the Forest, FAR 

Riparian Conservation Areas- The riparian area for the most part is intact although there is a lot of 
blowdown along the stream, FA 

Distm'bance Regime- The 1998 Challenge Fire burned hot in Dodge Creek thix3ughout 90% of the 
drainage while only a small portion of Challenge Creek burned, FA 

Integration of Species and Habitat Conditions- Granite Creek and its tributaries provide good habitat that 
is conneaed but populations are depressed due to changes in Flathead Lake, FAR 
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Pebble Counts 



Skyland 



< 1 2-4 6-8 12-16 22-32 45-64 90-128 180 - 256 362 - 512 1024 - 

2048 
Particle Size (mm) 



SUBSTRATE DEQ/MDM 


Skyland 




Particle Category 




size (mm) 


Count 


% of Total 


Cum. Total 


Silt / Clay 




<1 




0.00% 


0.00% 


Sand 




1-2 


6 


5.71% 


5.71% 


Very Fine 


w 

-1 

LU 
> 

< 

o 


2-4 




0.00% 


5.71% 


Fine 


4-6 




0.00% 


5.71% 


Fine 


6-8 




0.00% 


5.71% 


Medium 


8-12 




0.00% 


5.71% 


Medium 


12-16 


2 


1.90% 


7.62% 


Coarse 


16-22 


6 


5.71% 


13.33% 


Coarse 


22-32 


6 


5.71% 


19.05% 


Very Coarse 


32-45 


8 


7.62% 


26.67% 


Very Coarse 


45-64 


8 


7.62% 


34.29% 


Small 


w 

LU 

-I 

DQ 
DQ 
O 
O 


64-90 


18 


17.14% 


51.43% 


Small 


90 - 128 


24 


22.86% 


74.29% 


Large 


128 - 180 


10 


9.52% 


83.81% 


Large 


180 - 256 


8 


7.62% 


91.43% 


Small 


Qc: 

LU 
Q 

-I 
D 
O 
CO 


256 - 362 


5 


4.76% 


96.19% 


Small 


362 - 512 


1 


0.95% 


97.14% 


Medium 


512 - 1024 


1 


0.95% 


98.10% 


Large 


1024 - 2048 


1 


0.95% 


99.05% 


Bedrock 


>2048 


1 


0.95% 


100.00% 


Total # Samples 






105 
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UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




0.0-1.95 
6-Oct.l980 


195-2.11 
8-Oct.l980 


2.11-2.39 
8-Oct.l980 


2.39-2.59 
5-NOV.1980 


2.59-2.69 
5-NOV.1980 


2.69-3.03 
5-NOV.1980 


3.03-3.83 
5-NOV.1980 


Landform slope 


6 


6 


8 


2 


2 


2 


2 


Mass wasting 


9 


6 


6 


3 


3 


3 


9 


Debris j am potential 


6 


6 


4 


8 


4 


8 


4 


Vegetat bank 
protection 


9 


7 


6 


3 


3 


3 


3 


LOWER BANKS 
















Channel capacity 


2 


2 


1 


1 


1 


3 


1 


Bank rock content 


4 


4 


2 


6 


4 


3 


4 


Obstructions/flow 

deflectors/sediment 

traps 


4 


4 


2 


8 


2 


6 


4 


Cutting 


8 


10 


8 


12 


12 


8 


16 


Deposition 


10 


8 


4 


12 


8 


12 


8 


BOTTOM 
















Rock angularity 


2 


2 


2 


2 


2 


12 


2 


Brightness 


3 


2 


2 


2 


2 


2 


1 


Consolid or particle 
pack 


4 


4 


2 


4 


4 


6 


4 


Bottom size 
distribution / percent 
stable materials 


8 


8 


4 


12 


8 


12 


8 


Scouring and 
deposition 


14 


12 


8 


18 


12 


18 


6 


Clinging aquatic 
vegetat 


2 


3 


2 


2 


1 


2 


1 


TOTALS 


91 


84 


61 


95 


68 


99 


73 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Skyland Creek Historic Pfankuch Rating Comparison 



UPPER 
BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




3.81-4.26 
5NOV.80 


Unknown 
25July 81 


1.95-2.13 
lOAug.87 


2.13-2.36 
lOAug.87 


2.36-2.69 
lOAug.87 


2.69-4.15 
lOAug.87 


4.15-4.57 
lOAug.87 


3.89-4.04 
30Oct98 


Landform 
slope 


2 


6 


4 


8 


2 


4 


6 


2 


Mass wasting 
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12 


7 


3 


3 


8 


9 
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Debris j am 
potential 
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4 


2 


4 


6 


4 


2 


Veg. bank 
protection 


3 


6 


6 


12 


6 


6 


7 
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LOWER 
BANKS 


















Channel 
capacity 
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2 


1 


3 


2 


2 
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Bank rock 
content 


6 


6 
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2 


6 


6 


6 


6 


Obstructions/f- 
low 

deflectors/sed. 
traps 


4 


6 


4 


2 


3 


6 


4 


4 


Cutting 


8 


14 


10 


4 


6 


9 


6 


8 


Deposition 


8 


12 


10 


4 


4 


12 


7 


8 


BOTTOM 


















Rock 
angularity 


2 


2 


2 


2 


2 


2 


2 


2 


Brightness 


2 


2 


2 


2 


1 


2 


1 


1 


Consol / 
particle pack 


6 


4 
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4 


4 
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UPPER 
BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




3.81-4.26 
5NOV.80 


Unknown 
25July 81 


1.95-2.13 
lOAug.87 


2.13-2.36 
lOAug.87 


2.36-2.69 
lOAug.87 


2.69-4.15 
lOAug.87 


4.15-4.57 
lOAug.87 


3.89-4.04 
30Oct98 


Bottom size 
distribution / 
percent stable 
materials 


8 


8 


8 


8 


4 


8 


8 


8 


Scouring/dep- 
osition 


18 


10 


12 


18 


6 


12 


10 


18 


Cling aquatic 
vegetation 


2 


2 


1 


1 


1 


1 


2 


2 


TOTALS 


78 


98 


80 


73 


55 


88 


78 


76 


;ach score of: < 3 


3 = Excellent; 


39-76 = Good 


; 77-114 = Fair; >115 = Poor 
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81.1 Average Pfankuch in main Skyland for 1980. One unknown reach in 1981 had 98 Pfankuch rating. 74.8 Average Pfankuch for 
1987. One repeated reach in 1998 had 76 rating compared to 78 in 1980 and 88 in 1987. 
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West Fork Skyland Creek Historic Pfankuch Rating Comparison 










UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




0.0-0.55 
9 Oct. 80 


0.55-0.88 
9 Oct. 80 


0.88-1.0 
6 Nov.80 


1.0-1.15 
6 Nov.80 


1.15-1.63 
6 Nov.80 


1.63-2.15 
6 Nov.80 


0.0-0.86 
12 Aug. 87 


Landform slope 


4 


4 


6 


8 


6 


6 


2 


Mass wasting 


6 


4 


3 


3 


12 


9 


6 


Debris j am potential 


4 


4 


8 


6 


8 


6 


2 


Vegetat bank protection 


7 


6 


6 


9 


6 


9 


3 


LOWER BANKS 
















Channel capacity 


3 


2 


4 


1 


1 


1 


2 


Bank rock content 


6 


6 


4 


2 


4 


2 


6 


Obstructions/flow 
deflectors/sediment traps 


4 


3 


8 


2 


6 


4 


4 


Cutting 


12 


8 


8 


4 


16 


8 


8 


Deposition 


10 


6 


16 


8 


12 


8 


8 


BOTTOM 
















Rock angularity 


2 


2 


2 


2 


2 


2 


2 


Brightness 


3 


2 


2 


2 


2 


2 


2 


Consolid or particle pack 


4 


4 


6 


2 


4 


2 


4 


Bottom size distribution / 
percent stable materials 


8 


8 


12 


4 


12 


4 


8 


Scouring and deposition 


12 


12 


18 


6 


18 


6 


12 


Clinging aquatic vegetat 


2 


1 


2 


1 


2 


1 


1 


TOTALS 


87 


72 


105 


60 


111 


70 


70 
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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^yland Creek Historic Pfankuch 


Rating Comparison 


UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 




0.86-1.17 
12 Aug. 87 


1.17-1.58 
12 Aug. 87 


Landform slope 


8 


6 


Mass wasting 


3 


9 


Debris j am potential 


2 


4 


Vegetative bank protection 


6 


6 


LOWER BANKS 






Channel capacity 


1 


2 


Bank rock content 


2 


6 


Obstructions/flow 
deflectors/sediment traps 


2 


3 


Cutting 


4 


8 


Deposition 


8 


8 


BOTTOM 






Rock angularity 


1 


1 


Brightness 


1 


1 


Consolidat or particle packing 


4 


4 


Bottom size distribution / 
percent stable materials 


4 


8 


Scouring and deposition 


6 


6 


Clinging aquatic vegetation 


1 


1 


TOTALS 


53 


73 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 

84.2 Average Pfankuch in West Fork Skyland in 1980. 65.3 Average repeat Pfankuch in 1987. 



C-312 



Appendix C Morrison Creek 



Morrison Creek 



C-313 



Appendix C 



Morrison Creel< 



"JSMI!' 'J,IM TS ;i!L. ■'UL.i'S 



\.pyj' (.JauL^iiW4viu,<|>^>'')-^v^ 





C-315 



Morrison Creek 



Appendix C 



Site Visit Form 
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Flathead National Forest Documents 



Substrate DEQ/IVIDM 

'''-'^ amNafne fT lnrf ^'^-n f.."t?eW Stahcn ID Pate's 7/ i S/g 3 



\ 


^ViSJt i^ods 






Personnal f U,^,-^ VC . i.^i\C^\ 














Pebble Count | 




Particle Caieqorv 


Size Category 
(mm) 


Dot and Dssh Coun! '. . =3 '^=10 


Sum 


% cf Total 


Cum. Tolal 




Siit/ciay 


U3 

> 


< 1 


n 


U 










Sand 


1-2 


^ 4 
1 * 


Li 










Very Fine 


2-4 


n 












Fine 


- 4-6 














Fine 


S-8 


It 












Ivledium 


a-12 


<9 


< * 










Msdium 


12-16 


1., 


4 L 










Coarse 


16-22 





l: 










Coarse 


Z2-32 


12 


l: 








^ 


f^ -K/srf Coarse 


32-45 


K: 


1 " 








Vary Coarse 


45-64 


n 


E 








Small 


O 


S4-90 


m:: 


u 








Small 


90-128 


M 


n; 










Large 


128-180 


m: 












Large 


180-256 


n 


D 










Small 


1 


256-362 




n 










Small 


3S2-512 


# 












Medium 


S12-1024 


■t J 


V •• 










Large 


1024-2048 














Bedradt 


>Z04S 


Lr 








... 




Vsof Samoles 




1 i 


•AD 






\ 














' 
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Substrate DEQ/MDWl 



Visit Cods 



F ersan.'el L, fp.lf/) P . L ,,^np..)i U 



/ 


-> 


Particle Cateaon/ 


Size Category 
(mm) 


Pebole Gaunt 
Do! and Dash Count ' - =3 M^IO 


Sum 


% of TotsI 


Cum Tot^i 


Sill/Clav 




-: 1 












Sand 


1-2 


** 


• ■ 








Very Fine 


2-^ 


4 9 


s 








Fine 


4-6 


b ■ 


/ 








Fine 


5-8 


* ft 


t ■ 

,2 






7 


l^ytedium 


B-12 


* 


* * 










MediL-m 


12-16 


e ' 

1 


1 . 










Coarse 


1B-22 


* t 

• r 


n . 










Ccarss 


22-32 


" . 


a .j 








|.i.*»V2ry Coarse 


32-45 


^ . ^-^ . 








Very Ccorse 


43-64 


n , ,^ ,^ . 








SmafI 




64-90 


r: ^. js: ,- 








Small 


90-128 


V 1 1 












Large 


B 
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^•■,... IH- 










Larg= 
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^- ,^. !n . 










. Small 


2 

OJ 
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^ . n , 








Small 


362-512 


J* 










Medium 


512-1024 












Larq5 


1024-204B 












Bedrock 


>204a 




t 








"X 


** 1 
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^^ 
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Pebble Counts 

Wolman Pebble counts were also conducted at the Pfankuch reaches at the time of the field visit. 



Morrison Above Bridge Pebble Counts 
15 July 2003 



120% 
•^ 100% 
% 80% 
1 60% 
£ 40% 
O 20% 



0% 
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SUBSTRATE DEQ/MDM 


Date: 


7/15/2003 






Site Visit Code: Above bridge 1 


Waterbody: Morrison Creek 




STORET Station ID: 




Personnel: l. Fried, r. 


Lindahl 






PEE 


5BLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100.00% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


10 




10 


9.80% 


9.80% 


2 


Sand 




1-2 


2 




2 


1.96% 


11.76% 


3 


Very Fine 


-1 

LU 
> 

< 

o 


2-4 


2 




2 


1.96% 


13.73% 


4 


Fine 


4-6 


2 




2 


1.96% 


15.69% 


5 


Fine 


6-8 


2 




2 


1.96% 


17.65% 


6 


Medium 


8-12 


3 




3 


2.94% 


20.59% 


7 


Medium 


12-16 


3 




3 


2.94% 


23.53% 


8 


Coarse 


16-22 


3 




3 


2.94% 


26.47% 


9 


Coarse 


22-32 


7 




7 


6.86% 


33.33% 


10 


Very Coarse 


32-45 


6 




6 


5.88% 


39.22% 


11 


Very Coarse 


45-64 


7 




7 


6.86% 


46.08% 


12 


Small 


LU 

-I 

DQ 
DQ 
O 
O 


64-90 


5 




5 


4.90% 


50.98% 


13 


Small 


90 - 128 


8 




8 


7.84% 


58.82% 


14 


Large 


128 - 180 


14 




14 


13.73% 


72.55% 


15 


Large 


180 - 256 


12 




12 


11.76% 


84.31% 


16 


Small 


V) 
01 
LU 
Q 

-I 
D 
O 
DQ 


256 - 362 


6 




6 


5.88% 


90.20% 


17 


Small 


362 - 512 


5 




5 


4.90% 


95.10% 


18 


Medium 


512 - 1024 


5 




5 


4.90% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Sam pi 


es 




102 





102 


100.00% 
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Morrison Creel< 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 7/15/2003 Site Visit CodeiAbove bridge 2 


Waterbody: Morrison Creek STORET Station ID: 


Personnel: L. Fried, R. Lindahl 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


11 




11 


10.28% 


10.28% 


2 


Sand 




1-2 


2 




2 


1.87% 


12.15% 


3 


Very Fine 


-1 

LU 

> 
< 

a. 



2-4 


1 




1 


0.93% 


13.08% 


4 


Fine 


4-6 


1 




1 


0.93% 


14.02% 


5 


Fine 


6-8 


2 




2 


1.87% 


15.89% 


6 


Medium 


8-12 


4 




4 


3.74% 


19.63% 


7 


Medium 


12-16 


4 




4 


3.74% 


23.36% 


8 


Coarse 


16-22 


6 




6 


5.61% 


28.97% 


9 


Coarse 


22-32 


10 




10 


9.35% 


38.32% 


10 


Very Coarse 


32-45 


9 




9 


8.41% 


46.73% 


11 


Very Coarse 


45-64 


10 




10 


9.35% 


56.07% 


12 


Small 


V) 
LU 

-1 

DQ 
DQ 




64-90 


12 




12 


11.21% 


67.29% 


13 


Small 


90 - 128 


8 




8 


7.48% 


74.77% 


14 


Large 


128 - 180 


11 




11 


10.28% 


85.05% 


15 


Large 


180 - 256 


7 




7 


6.54% 


91.59% 


16 


Small 


a. 

LU 

Q 

-I 

D 

DQ 


256 - 362 


7 




7 


6.54% 


98.13% 


17 


Small 


362 - 512 


2 




2 


1.87% 


100.00% 


18 


Medium 


512 - 1024 









0.00% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


107 





107 


100.00% 
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Morrison Creek Historic Pfankuch Rating Comparison 



O 

■ 

u 



UPPER BANKS 


Stream 

SegmentLD. 

Date 


Stream 

SegmentLD. 

Date 


Stream 

SegmentLD. 

Date 


Steam 

SegmentLD. 

Date 


Stream 

SegmentLD. 

Date 


Stream 

SegmentLD. 

Date 


Stream 

SegmentLD. 

Date 




Morrison 

1142 

7 Sept.1980 


Morrison 

1143 

7 Sept.1980 


Morrison 

1144 

9 Sept. 1980 


Morrison 

1145 
10 Sept. 80 


Morrison 

1146 
12 Sept. 80 


Morrison 

1147 
12 Sept. 80 


Morrison 

1148 
13 Sept.81 


Landform slope 


8 


6 


6 


4 


2 


2 


6 


Mass wasting 


9 


9 


9 


9 


9 


6 


6 


Debris j am potential 


6 


7 


8 


6 


5 


6 


8 


Vegetat bank 
protection 


6 


6 


9 


9 


9 


8 


9 


LOWER BANKS 
















Channel capacity 


2 


2 


2 


2 


2 


2 


2 


Bank rock content 


7 


8 


8 


6 


6 


6 


6 


Obstructions/flow 

deflectors/sediment 

traps 


4 


4 


6 


6 


3 


7 


6 


Cutting 


10 


8 


12 


12 


10 


12 


8 


Deposition 


8 


8 


8 


8 


8 


12 


10 


BOTTOM 
















Rock angularity 


2 


2 


2 


2 


2 


2 


2 


Brightness 


3 


2 


2 


2 


3 


3 


1 


Consolidat particle 
pack 


5 


6 


4 


2 


5 


3 


5 


Bottom size 
distribution/ percent 
stable materials 


10 


12 


8 


8 


6 


10 


10 


Scouring and 
deposition 


10 


10 


18 


12 


15 


15 


12 


Clinging aquatic 
vegetat 


3 


3 


3 


3 


3 


2 


2 


TOTALS 


93 


93 


105 


91 


88 


94 


93 
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3 

a. 
X 

o 



V) 

o 



O 

(6 



O Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 

CO 

IV) 

** 94 Average Pfankuch for September 1980 ratings. 93 Single Pfankuch rating for 1981. w" 

3 

The next table compares the major tributaries of Morrison. Puzzle Creek is the drainage where historic timber management (clearcuts) O 

occurred and Lodgepole is the tributary entirely within wilderness designation. $ 
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Puzzle and Lodgepole Historic Pfankuch Rating Comparison. 



UPPER BANKS 


Str .segment 
Date 


Str .segment 
Date 


Str .segment 
Date 


Str.se gment 
Date 


Str.se gment 
Date 


Str .segment 
Date 


Str .segment 
Date 




Lodgepole 

1155 

22 Aug.1980 


Lodgepole 

1156 

20 Aug.1980 


Lodgepole 

1157 

12 Sept. 1981 


Puzzle 

1124 

7 Oct. 1980 


Puzzle 

1126 

7 Oct. 1980 


Puzzle 

1127 

7 Oct. 1980 


Puzzle 

956 

7 Oct. 1980 


Landform slope 


2 


4 


2 


2 


2 


4 


4 


Mass wasting 


8 


9 


7 


3 


6 


6 


11 


Debris jam potential 


8 


8 


6 


2 


6 


4 


8 


Vegetat bank protection 


5 


10 


6 


3 


5 


3 


9 


LOWER BANKS 
















Channel capacity 


2 


2 


2 


2 


2 


2 


3 


Bank rock content 


7 


5 


6 


2 


4 


2 


6 


Obstructions/flow 
deflectors/sediment traps 


4 


6 


6 


4 


4 


2 


6 


Cutting 


8 


10 


10 


4 


6 


8 


12 


Deposition 


8 


8 


12 


8 


12 


8 


14 


BOTTOM 
















Rock angularity 


2 


3 


2 


2 


2 


1 


2 


Brightness 


2 


2 


2 


1 


1 


2 


2 


Consolidat/ particle packing 


4 


5 


6 


2 


2 


2 


5 


Bottom size distribution/ 
percent stable materials 


12 


10 


12 


8 


8 


4 


12 


Scouring and deposition 


18 


12 


9 


6 


12 


12 


15 


Clinging aquatic vegeta 


2 


3 


2 


2 


2 


1 


4 


TOTALS 


92 


97 


90 


51 


74 


61 


113 


leach score of: < 38 = Ex 


cellent; 39-76 = 


Good; 77-114 


= Fair; >115 = ] 


i'oor 









94.5 Average Pfankuch rating for Lodgepole in August 1980 and 90 rating for one reach in September 1981. 
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Puzzle Historic Pfankuch Rating Comparison continued with 2003 Morrison results. 



UPPER BANKS 


Stream 

Segment I.D 

Date 


Stream 

Segmentl.D 

Date 


Stream 

Segment I.D 

Date 


Stream 

Segment I.D 

Date 


Stream 

Segment I.D 

Date 


Stream 

Segment 

Date 


Str .segment 
Date 




Puzzle 

958 

7 Oct. 1980 


Puzzle 

959 

7 Oct. 1980 


Puzzle 

960 

7 Oct. 1980 


Morrison 

Above #1 

15 July 2003 


Morrison 

Above #2 

15 July 2003 


Morrison 

Below #1 

15 July 2003 


Morrison 

Below #2 

15 July 2003 


Landform slope 


2 


2 


2 


6 


6 


2 


4 


Mass wasting 


3 


9 


6 


9 


9 


9 


3 


Debris jam potential 


2 


6 


6 


4 


4 


4 


6 


Vegetat bank protection 


3 


9 


5 


12 


12 


6 


6 


LOWER BANKS 
















Channel capacity 


2 


3 


2 


3 


2 


2 


2 


Bank rock content 


3 


5 


4 


4 


5 


4 


2 


Obstructions/flow 
deflectors/sediment traps 


3 


5 


4 


4 


6 


2 


4 


Cutting 


4 


12 


8 


12 


12 


12 


4 


Deposition 


8 


12 


12 


8 


8 


8 


8 


BOTTOM 
















Rock angularity 


2 


2 


2 


2 


2 


2 


4 


Brightness 


1 


3 


1 


3 


4 


2 


1 


Consolidat/ particle pack 


2 


5 


2 


6 


6 


2 


2 


Bottom size distribution/ 
percent stable materials 


8 


12 


8 


12 


12 


8 


2 


Scouring and deposition 


6 


12 


12 


18 


21 


12 


8 


Clinging aquatic vegetat 


2 


2 


2 


3 


3 


2 


2 


TOTALS 


51 


99 


76 


106 


112 


66 


60 


leach score of: < 38 = Ex 


cellent; 39-76 = 


Good; 77-114 


= Fair; >115 = ] 


i'oor 









V) 

o 



O 



75 Average for 7 reaches in Puzzle Cr. in October 1980. 

"Above" in Morrison refers to bridge on Morrison Creek just below confluence with Puzzle Creek. Two Pfankuch surveys on reaches were 
completed above the bridge and two were completed "Below" the bridge. The results of Fair (average 109) above the bridge and Good (average 
63) below the bridge were as expected by the senior hydrologist (Dean Sirucek) at the Three Forks Zone 
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Appendix C Morrison Creek 



Morrison Creek Below Bridge 
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Morrison Creek 



Appendix C 



Pebble Counts 



IVIorrison Below Bridge Pebble Counts 
15 July 2003 
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Appendix C 



Morrison Creel< 



SUBSTRATE DEQ/MDM 


Date: 7/15/2003 Site Visit CodeiBeiow Bridge 1 


Waterbody: Morrison creek STORET Station ID: 


Personnel: c. Lewis, k. wikei 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt /Clay 




<1 


7 




7 


6.86% 


6.86% 


2 


Sand 




1-2 


8 




8 


7.84% 


14.71% 


3 


Very Fine 


w 

-1 

LU 

> 
< 

a. 



2-4 


3 




3 


2.94% 


17.65% 


4 


Fine 


4-6 


4 




4 


3.92% 


21.57% 


5 


Fine 


6-8 









0.00% 


21.57% 


6 


Medium 


8-12 


4 




4 


3.92% 


25.49% 


7 


Medium 


12-16 


4 




4 


3.92% 


29.41% 


8 


Coarse 


16-22 


6 




6 


5.88% 


35.29% 


9 


Coarse 


22-32 


6 




6 


5.88% 


41.18% 


10 


Very Coarse 


32-45 


5 




5 


4.90% 


46.08% 


11 


Very Coarse 


45-64 


9 




9 


8.82% 


54.90% 


12 


Small 


LU 

-I 

DQ 
DQ 




64-90 


7 




7 


6.86% 


61.76% 


13 


Small 


90 - 128 


12 




12 


11.76% 


73.53% 


14 


Large 


128 - 180 


4 




4 


3.92% 


77.45% 


15 


Large 


180 - 256 


8 




8 


7.84% 


85.29% 


16 


Small 


a. 

LU 
Q 

-I 
D 

DQ 


256 - 362 


8 




8 


7.84% 


93.14% 


17 


Small 


362 - 512 


4 




4 


3.92% 


97.06% 


18 


Medium 


512 - 1024 


3 




3 


2.94% 


100.00% 


19 


Large 


1024 - 2048 









0.00% 


100.00% 


20 


Bedrock 


>2048 









0.00% 


100.00% 


21 


Total # Samples 


102 





102 


100.00% 
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Morrison Creel< 



Appendix C 



SUBSTRATE DEQ/MDM 


Date: 7/15/2003 Site Visit Code: Below Bridge 2 


Waterbody: Morrison Creek STORET Station ID: 


Personnel: c. Lewis, k. wikei 


PEBBLE COUNT 


Row ID 


Particle 
Category 




Size (mm) 


Riffle 
Count 


(Other) 
Count 


Characteristic Croup: PEBL-CNT 










100% 


0.00% 


Sum 


% of Total 


Cum. Total 


1 


Silt / Clay 




<1 


8 




8 


6.50% 


6.50% 


2 


Sand 




1-2 


4 




4 


3.25% 


9.76% 


3 


Very Fine 


w 

-I 

LU 
> 

< 




2-4 


6 




6 


4.88% 


14.63% 


4 


Fine 


4-6 









0.00% 


14.63% 


5 


Fine 


6-8 


2 




2 


1.63% 


16.26% 


6 


Medium 


8-12 


3 




3 


2.44% 


18.70% 


7 


Medium 


12-16 


5 




5 


4.07% 


22.76% 


8 


Coarse 


16-22 


9 




9 


7.32% 


30.08% 


9 


Coarse 


22-32 


9 




9 


7.32% 


37.40% 


10 


Very Coarse 


32-45 


12 




12 


9.76% 


47.15% 


11 


Very Coarse 


45-64 


6 




6 


4.88% 


52.03% 


12 


Small 


tn 

LU 

-I 

DQ 
DQ 




64-90 


14 




14 


11.38% 


63.41% 


13 


Small 


90 - 128 


10 




10 


8.13% 


71.54% 


14 


Large 


128 - 180 


12 




12 


9.76% 


81.30% 


15 


Large 


180 - 256 


8 




8 


6.50% 


87.80% 


16 


Small 


tn 

LU 
Q 

-I 
D 

DQ 


256 - 362 


3 




3 


2.44% 


90.24% 


17 


Small 


362 - 512 


4 




4 


3.25% 


93.50% 


18 


Medium 


512 - 1024 


2 




2 


1.63% 


95.12% 


19 


Large 


1024 - 2048 









0.00% 


95.12% 


20 


Bedrock 


>2048 


6 




6 


4.88% 


100.00% 


21 


Total # Samples 


123 





123 


100.00% 
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Appendix C Sullivan Creek 



Sullivan Creek 
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Appendix C 



Sullivan Creek 
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Appendix C Sullivan Creek 



Sullivan Creek above Connor Creek 

Confluence 
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Sullivan Creek 



Appendix C 



Site Visit Forms 
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Appendix C 



Sullivan Creek 
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21.1.1.12 

MACROtNVEKTFFRATE HABITAT ASSESSMENT FIELD FORM 


RIFFLE/RUN PREVALENCE 
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i 




HABITAT 
PARAIWETER 


OPTIMAL 


EUE-CtPTIWlAL 


MARGINAL 


POOR 


Well-flBMiitijeC lifllc; riftle s£V<-Jci«- 
Bs EiitEm £. tjnend* two limts widiti 




^jHie^s virtupJly ntn- 
e distent 


-.A. NiHIe Develcpmern 


Lul Itnclt-. \ttb Ifitr. liivC' 


h*c+ii tfC rtnit Ftt-a tnsi 
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E its Etngth ttssthari t^o 
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1A. scora: /A-' 


' S-^El.-' 


E-S 1 3-; 1 


0.2 


C&mfnenU; 


— =:- ■ ■ 


1E, Etnthic Substrate 


Diven.p Butibupte cpminittL-d by 
cobble. 
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Lid^cck, LiculdtFt, fine 
gravtl, or sand prpvaient. 


Syfc£ti;,tc dtmiriMtd by 
l.tdrr-f li, hciylrli-r*;, sand, 
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3-E 
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;. tml-»rr,scri*LL 


GtivEl. coLtlL, or 1 culci'i paniclM 
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^c^ctl^llb^Li 


Grtivt^l, cDbblc, or 

sutrt'Lint^C ty lln« 
SeCiEmfeot, 


Grawel, tobbSe, or 
tjcuitiL-T |janicle&ete 

c-vET 75% surtoufidifO t'V 1 

fine seitin.fnt. ,.- — ^, 


J. jicrrp: J ^', 


(^'i(--;»,' 


n-is 


E-ID 


0-5 


Coirments: 


■'-' 1 


S, Clv&nnei^iteraticn 
(chsnrjeiisailQn, 

ether atlerst^crA} 


Channel 4JTcrfetH>nt Pti.rnt c f 
nilnim^^^^ tlrt&ni f.r-nt-rn sf--[ ^rer.ilif in 
natural su-tb. 


St-nit thfknr.fll7?tion 
J'l-eti-rit, usually in mt-z^ 
cf crossings, eli_ 

Eiiere<tiori« (before past 

20 year^) mny bi- rt-tent, 
but m&re rccerit chi<rn«l 
a1t(>rattt<n is, r.Gt ^ire&Cf^t. 


hJfew *-ri|.fenkni«rnts 
prL-iL-nl tn It'lh l-.fir.^t; 
4r:-.I5C% Cif Ihf f.lTt &m 
rtecN tMfenntiUji-iC fc 
disrupted. 


gabion or cement; o^tr 
£0% olttie ElfE'.^m rejith 
channeiiied & disrupted. 


3. score: ^JC-' 


Cie-^-V 


H-IS 


Ei-ID 


^'-- 






4, S-i^dLnn'-nl Dt-pcsitlcn 


Linlc or no enlnr^tniTii c? Lets h 
ftssL than £% cf lilt LcTiCim art^cttd 
by sedimEnl dt|:.c&itlcn. 


berjcrni&tiori, ntttly 
frcm ccfiisE gT&vel^ 5- 
3ti'^ cif Ihe- bi;nDm 

cltptrbllion in pdt'ii^. 


ncvj grsvcl. cc^aTS-e sariri 
CEi olcJ £ ni'Vb- bars; 3D* 
SCVb cI lilt bcttcm 

OtpC'£it& at ct&lruclEong, 
tcnKtriclicn£, £ btnds; 

nicCtrJlt deposition in 

pools prevalent 


Heavy depDEiliiii of fine 
nifiterip], incTL-P^E■d Lbt 
devt-lopRitnt; mere than 
50"^ of the bottom 
changinn rrequently; 
pot>l& almosj 3»-E.fni due 
to suiDSlantiai ^edimenE 
cteposiUon. 


4. score; ^IJC 


<r-]£.2C^' 


11-15 


6.1 D 


0-S 


Comments: 






w. ■ 


J 1 


ft ' :t .:. li! ri i.« . .i*'?". r-ff }i ^., i 


.;.. i i.-- J-^.'. ■ :. i . i,- .'tli. ,i\ : ■■ i. \ L-i:» '.-..:.« 1- 
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5. Channel I- lev. Jtimjt 



-FT 



' fllif li^MMlcw.' chfftmtl; fr.iniriiBliWaTpr TiUr :■ Tf% tl Tin 



griiOuril of t*i»irtTicl 5lLrt''E>trptC' 






t;.-;5 



VValftr lillt ?S75r4 of thp 
substrates TTiDstly 



Very little wai&r in 

present ^s standing 
pocls- 



6-10 



J 



Cemmenis: 



6. fanh f isi-iltry its tire 
vfthbsnk) NOTE: 

Dtrte iTTi ine 1efl or richit 
^y^e whaJt Painrig 






infrtcutnt. RRipll ?.ri-Ei5 tf 
frcisfrjn rrtrslly ^vt-alcc; 

over, 



-Lfci 



Mcrrrf.Ttly Li[if:l&bii- 
mc'dbraic- Jr^CiUftncy & 

up It e^O'A of banks m 
ttath Khvp crrticnj Mph 
E7U£>ririn potbritis] during 

high tirw. 



8 



(-Ttltcticin jscdrii t-ijch 

bank) NDtt: Teflute 

(■(.ore& ItJ' &nri.uBl creeps 

ItOlQ SCit WeII (E'.g, 

hnvipw^cd}. 



RjQht Side 



^. 



cpvtrj^id [ly f,tfii illJiJiij: vtt;* lii((cin; 
v^eeeititlvc- (li,'"-ri;rtiC'n mmjn,al ^f net 
cvireni; ein.cM pN plpni? sFtcv^td to 
grow naturally 



a. VtgctBtfrti Jont Width 
(£CDre each EideH 



Righi 5ide 



Width cfvpofltaifrd ac-Do > iOC ftet. 



^ 



Rrght £ide 



'Unslablti; nj^iny trtpe^j i 
ikftss; "r?w'" mti-i 

'Iretiijcnt filtiig ?lr«ighl 
i&tclions & bends; 
Ctvi&us tiSrik ialuijching; 
60-100% of banks have 
erosii^n SLar£ on 
sidc^iOF^tr 



Cu2 



Ml ■ J 



!■( '■A £•( the 
5trf'»nihsn,4' surftices 
crvr'Ppd by 'wi-peiaticin; 
disryprif-n t-viotnt, birt 
net ©Iftciirci lull plani 
grcwih poif^rtial tc any 
great frktifnt- rrort rhsn 
Cnc-halTof prL^nlFEil plant 
heighi cividcrnt. 



Sr-KYo of the 
eirtembsnk surfaces 
CtvfTfc in vi-t^dfliion; 

difcruptiLTi ctrviciu!.; 
pfttChfrS Di t.PI^ soil CfF 

V4^cet£ticn commcrn; Ikss 
than onc-hsFI of pottntiaJ 
plivnt h^ii^hl Ttmaining, 



Less than, 50% of Ihc 
StrLaiTibitnh surlacefi 
covtrtd by vegots'tiDn; 
t^U^nstvc disruption tA 
vegetation; v^-t^e t^tio n 
rcmcvEd Id 2 inchi'S or 
Its 5. 



CofTinitnts: 



_ Ayerfigii 



.__21 



Wiotti f( vipRiaTtd lonp Wldlh cr vi cttrttd Jone Widlhi of vegeutted lonp 
?.C.lCiO fi-ct. 1C-30 fen < 10 fceL 



Ccintmems: 



fivgreggT ^ 



TOTAL SCORE: 



iH 



Score ccfnpsred tc msximum possible: 1 3 O 
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LTREAWl CLASSIMCATiON SHEET 



Sitfe Visit Cede: 



L'r> 



WatE-rbod^ 






Liij^. 



Cr^ f K: 



P^rsQTinEl; 






Elt-vBtion: 


RoEgen ClasEificstior.: 


Ecoregion': 


DrsinEue EiB5in: 


Stream Order: 


GradiEnt": 


Depth: 


Aspect: 


Upstream Length — : 


Ripsrian Shading: 


Road denElty: 


Drairage Density"": 


Primary Source of 
Water: 


Photograph #'s: 



'Ecoregion should be detfermined by use of en Omemik ecoregion map, 

"C-i6Cler.! should te dEietmintc fc' ihf emirs rfECh teir^g prKssf^d f-nf lE nitEEuieS in feet f.fermile. 

""'DFiiriioe Of.sit)' is nifct.f.i.'itd in miis-s per acie urElrtsm from site btinc ssstised. 

— L'f tut^rri Itngth is 6 rritcsurt (torn the site tc- the TURTHLJT point upstifcam. 

Tf r.f.ny of the ebc^ve teies. it win It n^t^!f.K^) Ic cm ths inforrrifticrr fit.ni m&f-E oi clher like tcutces. 

Determine piercent land use in the wstershed: 

Ccniaci Ccnser.'Etiorf Pi'iriciE tor inforrrialion on land use, 



DryJanEj agriculture 




Irncstion 




Urh»n 




GrBzing 




Ff:C-C^l0t5 




Mining -Surf see 




Wiining-suL'Surface 




Timber hErvest 




Other (explain): 









v<i 



'C X 



1/ 



^-u- 5 ^A-tr 



^ 



Ftitenl Ifcr.L ust shfuld bt cfclermined for the entire VLEtershed &f the Eiresm reach being sssessed. 



•ri '.:/ ft 
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1 

POSSIBLE SOURCFE OF IMPAIRMENT 




In tht tpfre bllcwing t 


EC^. $pE-[:f(r l&ntJiifE. rlff-EE LcnriErntcr. pofsible sourceE o( impsirmerft, 
1 




LAND USE 


L 


Dryland crop 


:r^' 


Irrigated crop 


-.■V -/ 


G razing 


^ 


Feedlots 


-M 


Mining-surface 


-M 


iviining-Eubsurrace 


-r 


Timber Harvest 


... -el's/ /^ ■ 7. 


Urban 


;#V 


Rcsds 




Natural 




;her (explain): 


, ^^ „ ^ - .__ , -^ ... O' 






^.,. : . : ., . ,. . :i . 
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i1. 1.1.4 



STREAM REACH ASSESSMENT FORM 



Detf;: 



h'^- I 



Site Visit Ccdij 



Walerbcdy: 



•i fy •■ I 



(■(i.-t 



-C. (-^ 



Site: 



Per?ic»nnel; 



T-J^f 



^ ry^ ^~ h- i f p f f 



L/>.^J lo^J 



ir^ ;, / ■-„•' 



PHOTO/SLIDE rs: — , 



■ ^ X/-C-f->^ ^ 



.-- K^ 



ANSWER ALL.- N/R=UNABLE TO RECORD WA^KOT APPLICABLE 

TVrE "X" IN BOX NKXT TO DESCRIPTtC-N THAT BEET FITS EACH CATEGORY 

(1} rndcminpnt vrrt't^ticn £ !fin(lsc^pe charscleristics in the watershed beyond the 
immediate riparian zone: 

Perennial vegelsticn, flat to roiling landscape 

Perennial vcgetsticn, rolling to ste^p landscape 

Mijtet; pertniiipl vt-getjtitri 8 innuEl crops, flat tc rolling landscape 

Crcr'and. rolting to steep landscape 

Comments; -;5i- •' ■ ,''.•-■<., -(-m ^ -Pk". > 



V -f 






(2) Meanders: 



■' ' ' '/ 



Eiighl meanderlng-relstlvely straight channel with only occBsionsI curves. 
TrEveJ lengtti it baskally the Esrue be the straight line distance 
Mc-dtrBlf rTn?prjderinc*»*-3sy, ^.radual t'l-nCE in the ch^annf^l ppth 

Fxtrprrif m^^n^e^rlg-trKvc[ length ft fk* is crc-stpr thsn twict the straight line distance 

Comments: 



(3) Flood flow width: 

FIcr-dE are tronfined in narrow canyon with width k-ss than twice that of channel 
Floods confintd to a flow width cf 2-3 timt-s the width of the channel 
Floods are unconfinfed and spill out onto flat valley bottom 

Comments: 



(4) Gradient 

Steep - Continuous rapids 

Mc'dtrate • AlternBting rspids, riffles and smooth surfaced reaches 

Grsdusl - Emt oth surleced reaches with occasional riffles 

Fist - \'Eiy rEre disruptfcns In smooth flat surface of stream 

Comments: 
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LAversge width ot nparisn zone 

(> 90 ft wide) 

Varies from 15 tc SO ft 

15m 

,iarian iOne absent 

Comments (e,g. 
pctentist); 


- 


ll6-20 

"1I-IS 

E-IO 

]l-5 




IXompleteness efvegftsTion in the riparian zone 
(Any VB{,itetior. funciioning to maintain the bank) 

Rif.triEn zc;ne inlEct without breaks in vegetation 

Frtst'E otcumng intenninently. 

Rrf-akE frequEnt with some gullie;: stid scars every 100 - ISO fi 

Deeply EUBrrerf with active- headf utiiric, fnd cullj' (crmstion sli alcria reach 

Is tlitre evidence of Eediment frtm the Uffcr v/EterEtiec; tjr rif.rrisr, area reaching the stream 

channel? 

If yes. please dtscrtbe: 

Comments; -ft i'' -jl' •', . .-',■■. ,•■ .t'j" ; ./ ;" 1 ■' ,'"' 


•V 1E-20 
11-15 
€-10 

1^ 

[(Y)e£ or CN)o 




3. Charsctcristics of the Riparian vegetation 

Diversity tit perennial plant sppcit-s reflert-; prlt-ntisl for site; Dpnre grrvrth; gt>cd plant vignr and age 
diversity 1 
rroiniately ^0% e.f mature plant specters present; plant viyrrptabte, cif;nEity c( yrcwth mcKtly eptn 
5y to waik through) .ir" 
V--<lIe t)ivf rrit}' ir [-t .ennia! plant specif s, sntf/rr sge cf trcps: plants scattered; vigor peer '^~~ 
Site IE dominated hy annual ff rbr. Knd weeds; few perennial or climax plants present 

Comments; / -- / -Tf", -t'/ 
t %<;••'-•'>' - .-•■■ ■ .'./"t-fl M--^'-^ ,,.y\j:. ■%,'•■, y-^ /•'/;; A 


1B-20 

11-15 

6-1D 

1-5 


.. /•"'/ ' " ^ "■'*' - ■ ■ -■■ ^ .^■7.-"^.'^. ..^■'■),-;.¥:-^^:y^ 


^. Width/Depth rstia. The point where high flew normslty reach^^n'ff^snk & is mvst easily determined 
en straight channel sections where the "Eccurecf" chsmibUnrftit^ the "pernwnent" vegetation. Look for 
eharactenstirs such ss terracing, scjH changes (rcc.li-fo^cil}, prfsence/absence of vegetation ot debris 

Width/depth ratio <a -.^"^^^^^ 1 1 10-1 a 

WidtWdepthratioElolS ^^ X ^.g 
Width/depth rato 1 i to 25 ^^'TiJ ; ~' 4-6 
Width/depth rttic- =- 25 or stream is charmelized or channel is an incised gully I.3 
Comments: y^ 




5.Chsnnel stsbiUty/bar formation 

Little or no chsnnel instability resulting from sediment accumulation 
Some gravel bars oF ccarse stones and wc1l-v.-ashed debris present, little silt 
Point bars enlarging by gravel, sand and/or silt, new bars forming 
"'-annel divided into braids or stream is channelized 

Comments; 


S- 


10-12 
7-9 

4-B 
1-3 




%,i J ., ;1 ■. ,..:■■. ■ 




i' 

■ 
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B.B-snk erosion 

L !"!t i: ncr,(. tvWont, Lanki- spprar EtEblp Enrt sue lu-ld firmly by veyctaticpn 

rrositiji occLirring c-n some cutEirit bend; Hnd diBnnel ccnstrictitms; non-eroding banks stable 

Erosion tommcn on most outside bends and channel tonEtrictlons 

Enosirn pr(f<:r,minsr,t on Rntiw chennel (Ftrsight sections, intjidt snc" cutsidE- btririE, etc,) 

Comments: 


/-■ 


le-tO 

]l1-16 
6-10 

]l.5 




(Answer ONE, either Ta. OR 7b.} 

7a. Sirtsm bottom ■ (For Fn.'t moving/Riffle dominated stresms) 

f tony bcftom rf scvt-rsl siius fiitl'fcd tricether, in1ersticE-5 ct-vltus 

Stony boftom cEsily moved, witti little silt 

Bottom of silt, BfEvel and sand, stable in places 

Uniform bottom of t.atid j.iid iilt Itcs-ely lield tcocthtr, stony substrate absent 

7b. Stream bottom - (F^r Slew nwving/Poot dominated streams} 

Mi?ti>tp rfrvl . tute r'Ptcrials with gravel and firm sand prevalent VEscuilEr rcct ir.sts and submerged 

vegetation common 

Mi>1urr- rf f.rft isnri. miid or cisy; mud ns^y be dominant; some vnsculpr rcol mats and submerged 

vegetation present 

All fHid or cby. or chsnntlfetd with tend bottcm; littli' rr no submerced vcgttatlon 

Harripsn day or iM-drocN; no vasf rlar rrot mat or submerged veeetation 

Commerits: 


'2L 


16-20 
11-15 
6-10 
1-5 

1E-20 

11-15 

6-10 

1-5 




Be. Rifile/pool spacing - (Far Ffist mcving/Riffle dominated strcsms) 

Distirrtt, occurring p-i irterv^ls of 6-7> ttresm width 

Irregulsrly cpsced, B-15x stream width 

Lcnp pools £.t(:f;rt>!lno shon riffles, metnders Jibsc-nt, 16-25? stream width 

Meanders snd riffles/pools absent or stream ctiBnritliied, >2Ex stream width 

St>. Riffle/pool chsractenstir-s - (For Slew movins/Pco! dominated streams) 

Even mix of deep, shsircw, large and small pools 
Majr^rity of pools lar^e end deef , very few shallow pools 
f bEllcw pftis more prevalent than deep pools 
Mpjcirity of pools small and shallow or pools absent 

Comments: 


7" 


16-20 .^^. 

11-1S 

6-10 

1-5 

16-20 
11-15 
6-10 
1-S 




S.Aqustic plant growth 

Not ■ Fp.-rt:ni. t ut Ttrk.i or ether subnerced objects feel slippery 

In small patches or along channel edges 

In large patches or discontinuous rriats 

Wats rover bcnrm (hyf.r r-rnrirhed ccnditior.r) or p'snts not apparent and rocks not slippery (stream 

devoid of algae because of toxic conditions) 

Comments: 


t51 


10-12 

7-9 
4-6 

1-3 




lO.Turbidiiy 

Clear 

Slightly off color 
Cpaquem (can see Itirough) 
Cloudy (can't see through) 

Color: 


/=-' 


10-12 _ 
7-9 

4-e 

1-3 
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ts rain fr runoff influer.cing turbidity levels tcday? 


|/|(Y)eEor(N)c. ' 


Ccmmfents: 


.IVefer surfpce cils 





Slight 


7:^10-12 
17-9 


Miidtrsle 


ifl-6 


Severe 


_J^-3 


(Piiict "X" next to ell that Bpply) 


Slick: 




Shetn: 




Flecks; 




(PltBse dtiscfibe): 




Comrrents: 




7J. Mi'.ienfls- cTh(:r 1h;^n sediment on chsnnel fccitcm fe.c. //en cr slum/num oxides, 




calcium carbonste) 




Ncne 


.' 


10-12 


Slight 


f [_■' 


7-S 


Mcderste 


|4-6 


Severe 


^1-3 


State color: 




Comments: 




13. SslinizBtion 




None evident 


;;iiiO-l2 


FvWpnrf- cf SPlinity i? present in the v.wterT.hed, tut nc lalt cruE.tE ot/Served in or resr tht stream 


^7.9 


Miricr irvit^rncf of EElts in or near the stream. Plant diverEity may be reduced or dominated by salt 


tolerant species 

fsU crusts ccmmon in cr near the stream or en stream banks. Vesftaticn rr.ay be- severely recJuceri due 


1^.-6 


to salt 


::ji-3 


Comments: 




14. Water odor 




None 


73 


10-12 


Slight 




7-9 


Moderate 




4-S 


Strong 




1-3 


Describe odor: 




Sewage: 




Petroleum: 




Chemical: 




Natural: 




Other; 




^ — ^ Comments: 




.. ... -^^"^^^lu 
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^c sppwrfnt Ifi^.E 1 irrigatior; return ficiw msy he supplememing L^seflow) 
Water Io.-.e riotirfsbte, htwpvprflcwE are Edetjuatt ir. EUfpcr. ECL:s-tic orcjaniEms 
Flew siipfjrrtr p.{|L-fitic trcsiiismt. tuit h^bitEt, especially rifI>E, is drf.sticElly rerdnted 
Chsnrit) may he dry or flow tpw entmcih to preclude cr sevtrtly impair squBtic organisms 

Are irriBation diversion or return EtructureE present? 
ComttietrtE: 



J10-12 

i1-6 



HA- 

[ |(Y)tE cr (K,^ 



If. Amount rf fish cvvtir (Fttttivfr % vf resch wirh si me type offish covkt) 

Extensive (> 5C%) 

Mcdetste (E5-507»j 

Epsrse (< 2E%) 

Ahspnt or "choiring" vegetation onJy ' 

Fiiii-, c.cver lypr-t,-iF') pretent, [C] cc.R.rr.cn, (A) abundant, (N) none 

Undtrtut banks:/* 

angino vegeisticn: (^ 

Deep pods: f^ 

jgsAWoody Debris: f 

Eoulders; j^ 

Rootvi-ads: p 

■quslic Vecetatiori: j/ 

Other: 

Additional 

Comments: 



^10-12 

O 17-S 
_j4-6 
1-3 



TOTAL MAXiWIUWl COMPARED TO MAXIMUM POSSIBLE: 
%TOTAL: 



cic£ 



E7-10C%=NDrHiiipsired; Fully supporting 
|ir-EE"A=Ncn-ini paired; Fully fuprcrtins. but threatened 

71.7S7i = MinDf ini|;.sitnientr Psriielly supfiOrting 
fif-70'X=Moderate impairmc-nt; Partially supporting 
C-S4%:=EevEte fmpairment; Non-supporting 



TOTAL MAXIMUM COMPARED TO REFERENCE STREAM: 

Tota! Value: Note: Data should be compared to reference condition. 



^ 



■U 



,.u 



Reference StreB m Value; 

I [Enter value of referenrr- stream in order tc compere results from slrean 

being assessed. 



j> 7S'/n=FuJly supporting 
£'t!-7!;%=P3rtial1y suppcrting 
< 50V(j=Non-supporting 



C-349 



Sullivan Creek 



Appendix C 



21.1.1.9 

PHYSICAL CHARACTERlZATiON/WATER QUALITY FIELD DATA SHEET 






Date: 



ll.J:.^l 



-h 



Site Visit Code: 



(^^: 



- t 



f^ SJ 



06 



Waterbody j^j^j^ / J W /■ t^-i ( Y'^ C- JfL^ 



Site: 



I r I — — 

Piece an "X" next 1c sll that apply. Add edditlonal observstions in space proviijed for comments. 
RIPARIAN ZONE^INETREAM FEATURES 



-A 



Forest 

Field/FcE-ture 

AsricuHtiral 

Rtsidentjal 

Commercial 

Roads 

Industrial 

Other (Describe); 



Comments: 



Lccal WaterBtied Erosion: 





None 




LiUle 


X 


Mcderete 




Heavy 



Comments: —^-K-^y*''*' 
Local Watershed NFS Pollution: 






:t-'iH*-l'' 



^-- 



No evidence 

f cn'ifc petentisl sources 

Obvious sources 

Comments: 



^.X. L ^■ 



.-l^-y-L^ 



J Current estimated stream width (m) 



J Estimated stream width at bankfull (m) 



ii'' '. 



v., ft »/..., 



.U.f. 



,.^--. 



■L ../J.,it_ 
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Ei;timated stream depth: 

iRifflG (m) 

Run (m) 
' Pcol (m) 

JEstimatfed stream width at flood plain (m) 

JVelccity (ftfs) 

Is there a dam preserjt? {Y)es cr {N)o 
Is the stream channelized? (Y)e£ or (N)o 
Comments: 

Canopy Cover: 

Open 

Partly open 
Partly shaded 
Shaded 

Commenis: 

UBSTRATE 

Sediment odors: 

Normal 
Sewage 

Petroleum 

Chemical 

Anaerobic 

None 

Other (Describe): 

Comments: 

Sediment oils: 

Absent 
Slight 
Moderate 
^rofuse 

Comments: 










y^ 




y 


^ 


y 














-Y 








V 




/ 








>< 




y 








DIMENT/S 
























K 




t 








K 




/ 










■■f.H 


.^^i,^ 
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Sediment deposits' 

Sludge 

ESwdL'Et 

Paper fiber 
Sand 

Relic shells 
Other (C'escribe): 

Comrrients: 



I /Y ~I ^''"^ *e URdersic'eE cf Etor.es which Ere r,ol cJeeply embedded bisck? {Y)es or (N)o 



ORGANIC SUBSTRATE COMPONENTS 



Substrate 
Type 



DeirituE 



Muck-Mud 



Characteristic 



Sticks, wood, course 



Black, very ftne orpsnic 



Comments: 



WATER QUALITY 

Stream Type 

Cold water 
Cool water 
Warm water 



:^. 



Explain answer: 



"7^ 



Water odors 

Normal 

Sewage 

Petroleum 

Chemical 

None 

Other (Describe): 



Comments: 



^ 



Water surface oils 

Slick 

Sheen 

Globs 

Flecks 

None 



Comments: 



■■i^i^mtttt^. '.. 



% ccmp, in sampling area 



■g^ja i>fa 



n^j^ 



.|j('j^'4'""'.x • t\ l:'.A,r 



\ "I J 
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TOTAL DISCHARGE: 



W^terbody 



: 1 < I f ' vf <i n 



trc c fO 



Site Visit Cede: Q %. -^ C^ "^ C O 

Site: 



pBrsonnel: [_ /i i // J^, ] 



y ^rr-.Yi-C dC^ i'r^.]]€.>,^ 









r'W ; 


IJ.'OJ 




"Distance frcm 
initial point 


-T.i»Fth 


"Velocity (at 
print) 


"Width,/ • 


"Am 


:_ "DisctiErgE 


\9 


0.\^ 


0.3.\ 


1 




0.031s 


17 


o,(( 


o,oH 


I 




O.OOG 


It 


o,:}c 


O.l^ 






Or C/C 


\S 


OSS 


0.F2 






Owf/ 


11 


0. G 


l.oo 






— ^ 1 ■>/ 


i:^ 


at 


1.0? 






o~ ct^ 


ii 


rjr/x 


O'?'? 






0' 1H3S 


11 


Q.cj 


a=)(r 






0- 9SS 


10 


0,'^5 


1,13 






\ . 07jf 


^ 


\A 


f.27 






1 > j77 


D 


1.05 


l.7o 






/. 56i- 


7 


0.^ 


K3,i? 






tJO'^ 


& 


0-1 


l.OW 






r ^^ 

O.qsi, 


S 


n,^ 


(D7i 






0'2tC 


^ 


O.30 


O.SM 






(D-10'2 





<f).<^ 


0M(^ 






(^1 M 1 4 


:i 


o,5 


cn^-iL 






— ^' 1 n 




0.7 


OJCf 






0, 13? 





c-> 


o 






o 










lo-so. as- 



NOTE: n r«er W «. 

First blank is used to marK the banl(. 

Eegifi meaEurementE from the left tank (determine left bank while looking downstream) 

lr,it!cl point is often (he tape reading of the waterline £ has nc deptti or velodty to measure. 

If this is the case, the first measurement is made ai Ifie first point where there is adequate depth (at least 2 ft) and 

measurable velocity 

The value for the "Distance irom initial poinf field is net necessarily the tape reading. Make sure it is refteclive of the true 
aistanca from the bank. 

If there is a sharp drop in water level near the bgnk. you must compensate for the discharge that .s occumng near the bank 
To do so. you must insert s "Cummy" value in the firs t ■•distance" blank. This value should be equal to the second value (i e 
the first measurement) ' ' 

At pcints where there is stsgnsnt water or backflow effects, begin and end measurements at the edge of where positive flow 

can be measured. 

Read depths or wadirg rod ignoring the '■pile-up" effect of water on the rod. 

Velocity is measured at SK-tenths depth from the water surface by movmc the probe support so that the foot Indicator marks 

25 to 30 cross-seciions are adequate to reduce the level of error. 

Sections should be spaced so none contain more than 10% of the flow. Ideal measurements have lass than 5% in a section. 



'Jh .1 i 



(■< 



•iti'Ai 
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AQUATIC PLANT FIELD SHEET 



Date: 



"ih-^-l C' -j^ 



Site Visit Code: () J - t 'X 6 



Waterboriy 5U-niV<j.n C^f-<t K/ 



Site: 



Personnel: -^tTj \{ r j L^ I / I /iW <t hi'tt' Jf.t^ 



Purpose: The purpose of completing this form is tr estimate the percent of wetted substrates at the 
J ?mpling site covered by e?.ch cf the msjor CEtpccrics of aquatic plants, to record the relative 
amount cf accumulsted crowth in each category, snd to note the general color and condition of 
plants in each cateoory. This informEttion will help to describe the health and productivity of the 
aquatic ecesystem, define nuisance aquatic plant prcblems, identify potential sources and causes of 
pollution, and document changes in the pisnt community overtime. 



Type of pisnt 
growth 


Cover (%) 


Amount of 
growth 


Color 


Condition 


Microalgae 


J 


I 


M'£ o/n^fm-frlAm 


- '']/^i-i^/rja 


Macroalgae 


/5 


^ 


u<^hf Uc-Wfi 


i-wr*? 


Mosses 


o 








Macrophytes 











Bare substrate 


90 


H 


f}e.-J 


(^AC-e^JjK'Q 


Total 


1 00 % 









Substrates present (please rank): 
rock: / 

wood: 3 

sediment: ^i^q/ ^ 

other (list): 

1) 

2) 

3) 

4) 

5) 






*~.v^ 



^k^i^id-- 



■i.:,',-y . .•■../, y 
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Fxplgnstion: and Definitions 

Cover: FEtimafF th& percenl of wetted sybslrEle Free cclcnirecJ by e&ch of the plant cstegorieE listed, and 

the percen! ares thait is rict colonized ty any plants (see Fare Substrate, overleaf). Also, rank the types of 

fbelrstes that are availsbfe for colcnizetior. by plsnts (1 = jubstrate acccunting for the most area, etc.). 

Amount: Record the relative smcunt of plant growth in each cstegory as being light, moderate, or heavy. 
Light growth barely covert the Eubstrsfe surface end ie net immedielely evident. Heavy growth extends 
almost to the water surface or beyond. Moderate grovilh is intermediate between light growth and heavy 
growth. 

Cclor: The cclcrs cf Equatic plants are clues to their identity and to the health of aquatic ecosystems. Plant 
cclcrs may spsn the spectrurr. of hues in the rainbow (see Microalgae below). Record the predominant 
color of the plants in each of the categories present. 

Condition; Aqusiic f.Isntf 9c throL-fh sesscnsi cycles of growth, maturity, snd decay. The condition of a 
plant cr group of plants wril indicFte the stage of thip seasonal cycle. Growing plants show new growth and 
bright cclors. Mature plants sre larger but heve more subdued colors because of age, epiphytes and 
sediment deposits. Deeayino plants display a loss of both pigmentation and physical integrity. Enter 
growing, mature, or decaying. 1 

MirrrplsBP: Micrrf Icae are r-.icrcsccpic algae sppearlng as pigmented sccum.ulations attached to or 
resting upon subm.prted surfaces. This category ccm.moniy includes diatom "slimes" and films of green, 
blue-creen, cr euglenoid algae in depcsiticnal srees. Colors may range through shades of yellow, red, 
brcwn, green, blue and black. Included here are eccumuiaticns cf "sev«JEce fungus" (tan-gray) below sources 
cf organic pcHuticn, "yellow bey" (yeliovz-crange) below mine adits, and iron bacteria (orange-brown) in 
groundwater seeps and springs. 

Macroatgae: IWscrcelsee are macroscopic sigae whcse individual plants or cclcnies are visible to the 
aided eye. tirtscrcalgae may be free-ftcating, or they may be sttached tc cr resting upon submerged 

jrfaces, E>rsmplt:s of mectcalgae include filamentous growth (crms (Ctec^optera, Spimgyra, Utothrix). 

ptenf-iike algae with Icaf-Iikf structures (Ctera, Nitells). compact round ot flattened colonies (Ncstoc, 
Rivulerie ), gelatinous masses {Chi:etophcrs. Tetrsspcrs ), and shcrl, tubular sKsrds (Lemsnea ). Color is 
highly variable, as il is with the microalgae. 

Moss: Mossfs are primitive plfviz that are intermediate in complexity between algae and- higher plants. 
Mosses ere ccmmcn in cc-ld-waier habitats in western Mcnlana. tilcsses are typically green in color; She 
shade of green varies with plant vigor and the amount cf sediment accumulation. 

Macrophytes: Macrciphytes or 'higher plants'* ere distinguished from sicae and mosses by their larger size 
and by the presence cf true leaves, roots and.firwers. Rcrted mactophytes typically colonize Ereas~of 
seclirrent deprsitirn. Maciophyter may be free-flcsting (duckweed), subrr.ergent (pondweed), or emergent 
(cattails, bulrush, water lily). 

Bare EubstrBte: Substrates may be void of plant grcwirth because of tc>:ic or sterile conditions or because of 
recently scoured or unstable substrates. Rocks in mountain lakes and sltearr,E miay appear to be barren at 
first glance, but closer ej'amination often reveal£ a very thin film cf diatoms (microalgae) that feels slippery or 
slimy lo the touch. ?imi!arly, nesrshoie sedirrient deprs its Ihat have not been disturbed for several days will 
usually develop a film of microalgae. gxamine these substrates closelv. 



1i 
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21.1,1.5 

STREAM DISCHARGE MEASUREMENT NOTES 




-=^ -. 




Date: f f 7 7- f Z- Site VlsH Code: 1 - C 'p. 




Wsterbody f nDlVAn C f ^ < l<> 51,^. 






Personnel; u „". . ^ ) j l-J / -5 f in I'v V /! f (^ / T^./ i f ^.^ 














Width: 


ir 




Area: 




Velocity; 




Gage height: 




Meter type: 


f^'Ve^. ' ^Vfcnfr^P.. 


Meter*: 




No. Of sections; 


1% (tiy d -rvlndj; U.r^■kS^ 


Flow; 


/D,5tS 




?pmp!e methrd (wsding, cable, thrctigh ice, hqist, upstresm or dowriEtream side of bridge): 




t 






Distance from gage <ft. or miles)* above or below gage? 








Mcp.rurementrsteri e>:tellent (2%), cood (5%), fair (EVc), orpoor(>fi%) based on following conditions 











Comments: 














. :iLy' 




— . 
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',; 



l4'; 






1 



r: '• 



»■ 



s 






, .1 

/ 



PIELD GUIDE FOR STREAM CLASSlFiCATION 



\ ga^j ^^j- (' giS:>aggj&S CgrtgyjAfesaSsg]. ( f S mst^ US S ^~. _/■ 



'■>.> \\,J(< '"i 



(■C5^(:^odT 



Strfrsm NAME; 

f;- sill NAME: ■-■■': ' 



Disinage AREA: 



_SqMi. 



7wp-_ 






. Sec: 



Olr: 



_Lone-_ 



"/--^ 



Bankfiill WIDTH ( W^^, ] -^^O,:::::: 

wirTH ot Uik tLtbbir* chRfinel. Bt Uenhhall stage «l«vat»tv, k\ a riltltr 



Ft. 



Mean DEPTH ( dj,^r)_ 



j"/ 



n. 






Enkfl. X-Section AREA [ A^tr) H 0, - "-'- Sq.n. 

f^PElA ci ■'■it ti'iitn. cfi&ririii-l cucti-ttdicn. ei ttr,|.fwlE siege eteTOiicrt. in & jiflle section, 



Width / Depth RATIO t W^tt / (1^^^). 



; '^ , 2. 



e*ftkrLili WCTti nKitded ty bartkfiJU m«»n DEPTH^ Jn « riflle secikm. 



Maximum DEPTH ( d , 



,)_A±L 



n. 






WIDTH of Flood-Prone Area ( W[p„ ) ^ ■ 



Ft. 



Enirenchmenl Ratio ( ER ) I. '";■_/ 



Tilt fjpIk: e" r<K<-prpnt *ft5 WK5TH OividBO &y [t^rfcrvrifihSfifl*! WIPTH. ( W^ ^^ / W^^^ ,.J 



Channel MateriaJs tpontrt^ sj^*- jnd^'xj D50 '^ 

TlTin ClC [■.■aniclfc s'jt I'lcsx re], 'fitf 
st.iTipjM? fror- If* channel H'r^t 1. 1 , 1 



vJe/v| C 



11^- tiinK'dl slaQe and thalweg cie^Dtlona. 



Water Surface SLOPE [ S ) 



Fi7Ft. 



Cfi^rv1*^#lcr« i VliJ-' c g*.r -riri-.' fdi j, ri-*CJ K-'Jtc ^Irijiliiq^ 30 - 3D timhluU cnann*l -wicHrq 



=;3 



■J i C'l^vC 



Channel SINUOSITY [ K ) 



lie- nPLtrEJiini fciinlh dIuKlad hv ' L 1. _ "^ '^X^ 



Stream Vype)' I 



Q 



c;l'0£SlificI^^n9rr K«y 



TAEIF 2. Level N clc^sificclon crlferio, [fielcf fofm) 



21 



1 



..^1 
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Substrate DEQ/tVlDM 



f t(E-sm Name 



/4 J^. ( f X i 1^ 



Elation ID 



Dsle c. I cr 



^ ! <- ^ 



Ei]e Vigiit Cocie n ^ ' C Q~ Q C Fersj-o nnel j.^ . J U, !> J /'5;^.h •T-fe^Ci' /T^. ) C y^ 







^ 



m 



A :'^ . 
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U.E PtFARTMENT OF AGRICULTURE Montana 

NATURAL RESOURCES CCWEEFA'ATION SERVICE 12^2000 

RIPARIAN ASSESSMENT WORKSHEET 

Name of Slreem: Si*' i?>VA.n f rA C K^ ^ Elation ID J. ~C Ji- C 

IDTpenVOU'f-ri'ers: ■-<' < A ^ f >J '< -^ ■ .'-. /-, j ~ 

Lenglh of Reach; OlherData 






Qufstion 1, Stream Incisement: 

P =• channel Stable, no arttve downeutiing occumng; eld Cownculting spperpnt tul £ nev.-, sistle riparian srea has 
fc.!(T*cf wfihin thf iiiE ¥(-r. chsnne-l. There is peretinisf riparian vegelslion will eslsblistiec in itie riparian area. {Stage 1 
and 5, Schumm's model) 

6 = channel has evidence of old downcirttinc that has begun stabifeing, vegetation is besinninglo establish, evtn at 
the \ii&K of itie lalline bands, solid dij-turbence evident. (Stage 4), 

4 ~ smell hioadcul, in esrly sleye, if ptts-t-ni imrriedi£te gditn m&y prevent further degradation (early Stage 2). 

2 =^ uriElsbIt, channel incsfd, &clive!y widtning, limited new ripaiian area/floodplain, flocdplain not w/ell vegeisied. 
Tlie vfrgelsllDn thai is piesenf is. msinty pionEer species. Bank failure is common, {Stage 3) 

= channel dcepty incised, rpsemtling a gully, Irftle or no riperlan area, active dcwneutline is cleeriy occurririg. Only 
occss^icnal or rare flcod events actiess the flood plain. Tn'but&fies will slso extiibFi downcuiting/headculs. (Eisge 2) 

The presence of active headcurs should nearly always keep the stitbm letcn Iscm being rstecf sustsinable. 
AclLtal Score: ^ Fotential Score: '>' 



Comments 



QuEEtlon 2, Percent of Slreamtianks with Active Lateral Cutting; 

e ~ tht- teltrsl t f-.nk eicticn it in balance vnilti the Elream and tl^ setting 
4 = then- is a minimal gmcunt pf active latf-re! hank erosion pccurring 
7. ~ there is a moderate amcunt cf active laleral bank ercsion occurring 
D - there is excessive lateral hank erosion occurring 

jt.ctusl Sc.cit: ^ Totential Score: j^ 



Comments 



Question 3, The Eirefim is in EBteiice with tht WMcr and Bedimem Bting Bupplit^d by the Waterstred; 

F = the stream exhibits no e3ice.>^f sedimc-nll-.f-dtrad deposition, sedimr-nt occurj on point fce.rj and other locations as 
would be expected in a stat)le, dynamic system 

1 = sediment clogged gisvt I's ait apparent in riffles cr pro's, or other evidence tf excess sediment apparent 

2 = mid-channel bars are common 

= stresm is brgided {wcepf naturally occurring braided Eystems), having at least 3 active channels 

Actual Score: ^: Potential Score: /^ 



Comments 



. - -i.^^f^W^ i :>. ?.i t • •■ .. -i. 'kik 
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Questicti 4, Eufficfent Efill PiM-tnt tv Hold Weter and Act as a Rooting Medium: 

3 = merp Iti&n £5% of thf rif arifin grpe with sufficii-ril soil to fiOtd WEtfei trtd act f.s a rooting rrifedium 
2 = 65% 10 B5% of the riparisn area with sufficteni soiltc hold water snd act as a rooting medium 
1 = S£% 1o 66% ofihe ripatieri Brea with sufficifenf soil to hold wster snc! act es a tooting medium 
;5% or tess of the rlpatiBn £(b6 with sufficient soil to hold water and eel s? a rooting medium 



Actttal Ecort-: 



Commenls 



Potential Score: 



Question E, Percent of StrnEimlr.Eink witfi Vegptetion titiving a Deep, Binding Rootrtiess: (see Appendix I for 
stability rutings tor niost riparisn, and other, species) 

6 = more th&n ECii of the ftreEmbank comprised cf plenl species with deep, binding root masses 

4 =60% tc ED% of the slreemt'Snk comprised of plant species with deep, binding root masses 

2 = 30% tc 6Q% of the- stresmbsnk compris6d of plant species with deep tjioding root masses 

= less ttian 3C'7i otthe stiesmtiahk eomprised of plant species witn deep tinding root masses 

/ Potentiai Score: ^-^ 



Actual Score: 



Comments 



estion 6, Weeds : 
. -■ N'o noxious weeds are present 
2 = C-1% of the riparian area has noxious weeds 

1 = 1%-57c Of the riparian area has noxious weeds 
= over E% Of the riparian area has noxious weeds 

JjC Potential Score: V J 



Actual Score: 



Comments 



.'^'; -" 


.■/-,^^^ .■^.- 


y y'- 


/•/■-',/,<•.■..:. 


•' y- . 




/ 






/ 



Outstiort r, Disturbarce-CEiised Undesirable Plants: 
3 = 1% or less of the riperian area has undesirable plants 
2= 1%-5% of the riparian area has undesirabie plants 
1 = 5%-10% oftfie riparian area has undesirable plants 
= over 10% of the riparian area has undesirable plants 

Actual Score: JD Polenlial Score: 3 

iments 



Vm-.^ 
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t-!i. ... ■ ■ •■ r 

Question 8, Woody Species Establishment and Regeneration: (Nuce. Skip this question if the riparian area has 
no potentral for woody species) 

6 = all age classes of native woody riparian species present (393 table, Fig 2) 

6 = one age class of native wood/ riparian species claariy absent, ail athers well represented. For sites with potential 
for tress and shrubs, thars ma/ be one age class of each absent. Often, it will be the middle age groupis) cha! is (are) 
lacking. Having mature individuals and a young age Class present indicate potential for recovery, 

4 = twfo age classes of native riparian shrubs and/or two aje classes of riparian trees dearly absent, other(3) well 
represented, or the stand is camprissd of mainly mature, decadent or dead plants 

2 = disturbance induced, (i.e.. f.ijultative. facultative upland species such as rose, orsnawberry) or non-riparian 
species dominate. Re-evaluate Que.3lion 1, indsement, if this has happenad. 

= some woody species present C'10% cover), but hsi1>acsous speciss dominate (at this point, the site potential 
should be re-evaluated to e;isure that it has pota.itial for wgody vegetation). OR, the site has at least Sys cover of 

Russian olive andtor salt cedar 

^ f-\ 

Actual Score: Potential Score: '^ 



Comments 



— 


^-^ V '. 


,'.-•'-■' '■ 'V 


■ ■ ■■ , 




....../ 


<^ . 


,,, ■■'^■/ 


<^: '■'■'] ., - 


>-^; .' ... . 


^ r--^' 


//) -/ -f ,./ r 




. . . - 


.-? ■' ' ■ .' - 


■''-■' S -'?>.' r^ . 







Que.^tii}n 9, Utilization of Tress and Sttrubs: (Note: Skip this question rf the riparian area has n.j potential for 
woody species) 

4 = 0-5% of the available ae.cjnJ year and older stams are browsed 

. 3 = 5%-25% of the available second year and older sterns are browse:! 

2 = 23^'3-5a% of the available jsj.cjn.d yeiranil older stems are hra.jvsed. 

I - inure than 50% of tiie .iv jiSable sac:ond year and oi.J^r stems are bfowsiscl. Many of the shnjbs haviS either a 
'clubbed" growth form, orthay are high-line.J or umbrella Shaped. 

= there is noticeable use (10% or in.jre) of unpalatable and normally unused wo.3dy s.aecies. 

Actual Score: ^-/^ ."Potential Score: -- 

- / 

.r ■■■-■'-■ . . ^^j-a.^ — ■^.- • • 7jCi: ', , 

Comments 



Question 10, Ripariani'W'jttand Vsyet^tiv.* Covar in tna Riparian Area/Ftoodptain and Strrtaitibarik: 

3 = 33% or more of the riparian/wetland plant cover has a stability rating >_ 3 
5 = /5%-35% Of the riparian/wetland plant cover has a stability rating >_ t 

4 = 35%-75% of the riparian/wetland plant covsr h u a stability rating >_S 
2 = 55%-65% of the riparian/wetland plant C'lvar has a stability rating >_ 3 

Q = less than 5.5% of the riparian/wetland plant cover has a stabilrty rating >_ 3 



Actual Score: .-'otential Score: 



i^omrnents 









y 


.r'-^r'A^ 


, 1 ■ _. ..' ^ ,1 


"-.^■>- •'-^ /, 


r ^^ 


Oy-c^ .''.^..>,jK 




\ ' ■' . ' ■ \..^ 


■.•cr^v- -^ rr^ 
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Question 11, Riparian Area/Floodplain Cnaracteristics are Adequate to Dissipate Energy and Trap Sediment. 

6 = active flood or overflow channels, large rock, or woody material present and adequate to dissipate energy and trap 
sediment. There is little surfacs erosion and no evidence of long, cantinLious erosional areas on flooclptain/ripariar "■"■■ 
area or streambank. There are no headouts where either Overland flow and/or flood channel flows return to the it. 

4 = rock and/or woody material Is present, but generally of Insufficient size to dissipate energy. Some sediment 
trapping occurring. Occasional evidence of .iurf3;e erasion. Generally not severe enougll to have developed 

2 = inadequate rock and/or woody material available for dissipation of energy or sediment trapping. There is surface 
erosion (scouring) and occasional headcuts where overland flows or flood channel flows return to the main channel, 

= riparian area/floodplain la^iking any of these attributes: 1)adsqu3te flood or overflow channels, 2) large rock, or 3) 
woody material suitable for energy dissipation and s.edlment trapping, Erosional areas are long and continuous. 
Lacking vegetation or substrate materials adequate to resist further erosion. Surface erjsion Is obvious on ttie 
floodplatn/riparian area. HeadcuEs are present that have the potential to create meander cut-offs. 



Actual Score: 



Comments 



Potential Score: 



STREAM/PROJECT: 



SUMMARY 

R^.ACH I.C 



QUESTION 1: 




Stream Incisement 


QUESTION 2: 




Lateral Cutting 


QUESTION 3: 


"■'i'u' 


Stream Balance 


QUE:3TION 4: 


'O 


Sufficient Soil 


■ QUESTION 5: 


H|U 


Rootmass 


QU53TION 6: 


■• 1 ^ 


Weeds 


QUESTION 7: 


\J> 


Undesirable Plants 


QU=.3TIOiM S: 




Woody Species Estiit)lishment 


QUESTION 9: 


•■■/4 


Browse Utilization 


|aUEST!ON 10: 


'//I 


Ripjiian/iWetiand Vegetative Cover* 


QUESTION 11: 


'. ' >.f 


Riparian Area/Roodplaln Characteristics 


/^ 


bli^ 




13 

f-.' 


■ I 


Total 



Actual Score 




DATE: 

Possible 

Paints 

D, 2, 4. 5, 3 



Potential 
Scar^— 




0, 2, 4. 6 


0, 2, 4,6 


N/A. 0, 1, 2, 3 


N/A, 0, 2. 4. 6 


0, 1, 2, 3 


0, 1, 2, 3 


N/A, 0. 2, 4, S, a 


N/A. 0, 1 , 2, 3, 4 


N/A. 0, 2, 4, T, 3 


N/A, 0, 2, 4, 3 


61 



Potential Score for most Bedrock ar Boulder streams 
(questlQns1,2, 3, S, 7, t1) 

Potential Score for most low energy "E" streams 
(questions 1 -7, 10, 1 1) 



(32) 



ratin; 



Actual Score X 1 00 = '-'j rr.ning 
Potential Score 



.-^S0-10a% "^ 3US r.A lNA3..a> 

"— 50-"30'/3 = AT risk' 

L£3s THAN aa% = Nor i'j.s i-ainasle 

Only in certain, specilic situations can both of these receive an "N/A". 
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Montana Departmiitit of Environmental Quality 
SupplemenMi Questions to NRCS Riparian Assessment Worksheet 

, — The score lor these questions does not have an effect on the rating above. 
Note: Answers !o these questions must consider the potential of the slreaiTi. 

Question 12. Fisheries Habitat / Straam Complexity 

8 = Abundant deep pools, woody debris, overhanging vegetation, boulders, root wads, and/or aquatic; vegetation 

6 = Fisti habitat is common (saa above). 

4 = Fish hatjitat is noticeatjiy reducsd. Most pools are shallowr and/or woody debris, overhanging vegetation, boulders, 

root wads and/or aquatic vegetation are of limited supply, 

2 = Pools and habitat features are sparse or non-existent or there are fish barriers. 

= There is not enough water to support a fishery 

N/A = Stream type wouid not suppoit a fisfiery under natural conditions 



Actual Score: fc? Potential Score: Lp 



~ A^^ 


./.. ,C^^.<,^ ^A 


^4^-4^'y^>:.<: ». e, ,^./. r^^ /^ ; 





^^- 


/ / 





Comments 



Question 13. Solar Radiition 

6 = More than 75% of the stream reach is adequately shaded by vegetation. 

4 = 50-75% of the stream reach does not have adequate shading or the water temperature is probably elevated by 

3 = Aporoximately 25-50% of the stream does not have adequate shade. 

= More than TSy^ of tfie -jtreim reach does not have adequate sh-jde by vegetation or the water temparatura is 
probably drastically altered by irrigation, etc. 



Actual Score: fcy Potential Score: r^ 



Comments 



Question 14, Algae growth / Nutrients 
6 = Algae not apparent. Rocks are slippery, 

4 = in small patches or along channel edge 

2 = in large patches or discontinuous mats 

= Mats cover bottom (hyper enriched conditions) or plants not apparent and rocks not slippery (toxic conditions) 

N/A = No water 

. — -. Actual Score: ^ Potential Score: o 



Comments 
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Question IS. Surface oils, turbidity, salinization, prscipjtants on stream bottom and/or water oaor 
6 = none 

4 = Slight 
2 = Moderate 
= Extensive 
N/A = No water 



/^ Potential Score: f— 



Actual Score: fi^ Potential Score: _£~ 



Comments 



Question 16. Bacteria 

4 = There are no known anthropogenic sources of bacteria 

2 = Likely sources of bacteria are present. Wastewater or concentrated livestock operations are the most common 

= Feedlots are comnnon or raw sewage is entering the Stream 

Actual Score: / Potential Score: "V 

Comments . .j'CJ.^- -"^ ~^iy-^--0 — i' '?'^/> .■"g-'^.^/ O' . 



Question 17. Macroinvertebrates 

4 = The stream has a healthy and diverse community of macroinvertebrates. Stream riffles lisually have an 
abundance of may flies, caddis flies and/or stone flies, 

2 = The stream is dominated by pollution tolerant taxa such as fly and midge larva. 
= Maaoinvertebrates are rare or absent 
N/A = Stream reach is ephemeral 

^ "^ 

Actual Score: , •> Potential Score; ^^^ ^ ^ 

Comments ^-A vAa A fiy^c/ .-^^iV^'-/ /■■""■■■ ^>^ -^,/.-t^^ ■ 



- .- /W^. ^i^lC /1%- ^' -^.-A ^J'^ • 
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f. 



• ■'"'in-- , 
Question 18. Irrigation impacts (Assess during t;[1ticai low flow periods or you may need to inquire locally about 

this. Eualuate effects from de-walering or inter-basin transfer of water.) 



iS '^ifji 



8 = There are no noticeable impacts from irrigation 

6 = Changes in flow resulting from irrigation practices are noticeable, however flows are adequate to support aquatic 
organisms. 

4 = Flows support aquatic organisms, but habitat, especialiy riffles are draslically reduc2d or impacted. 
2 = The flow is low enougin lo severely impair aquatic organisms 
= All of the water has been diverted from the Stream 
N/A = Stream reach is ephemeral. 



Actual Score: 



Q 



Potential Score: 



Comments 



Question 19. Landuse activities - Sources 

8 = Landuse practices do not appe.^r to significantly impact w.atsr quality :r sh^s ripjiian vegetation. Any impasts that 
occur appear to be natural. 

6 = There are some signs of impact froiTi landuse a^itivities suoh as gracing, dryland agrioufture, im'gation, feadlots, 
mining, timber harvesting, urban, roads, etc;. 

4 = Impacts from landuse activities are obvious and occur throughout most of S\-i str'S-irn reach. For a.^rnpl'S, th-jre 
are obvious signs of human induced erosion, saline seeps or overgrazing within tha watershed, 

2 = Landuse impacts are significant and widespread, VismI )b-S«ryation and photo documentaUon would provide 
ovenvhelming evidence that the stream is impaired. 

= Land use impacts are so intrusive that the stream has lo:3[ mo-St of its natural features. The stream does not 
appear to be capable (o suppoit most forms of aquatic life 



Actual Score: 



6 



Potential Score: 



9 



Comments 



Total Actual 



RATING 



ll- 



Total 



Total Potential 



X 130 



Potential 




OVERALL RATING 



(Total NRCS Actual » T otal MT jii pplemjnt AJ.ui l) )(1 00 

(Total NRC3 Potential ^ fot.al MT Supplement Potential) 



#DIV/0! 



75^00% = S!JST,m\BLE_J 

50-75% = AT'rISK 

LESS THAN 30% = NOT SUSTAINAaLt 



Updated 42002 
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Pebble Counts 



Sullivan Creek Particle Size 



> 

E 
O 




particle size (mm) 



Sullivan Upper 
Sullivan Lower 



SUBSTRATE D 


EQ/MDM 


Sullivan 1 


Jpper 








Count 


% of Total 


Cum. Total 


Silt /Clay 




< 1 


4 


2.92% 


2.92% 


Sand 




1-2 


3 


2.19% 


5.11% 


Very Fine 


-1 

LU 

> 
< 

a. 
o 


2-4 


5 


3.65% 


8.76% 


Fine 


4-6 


3 


2.19% 


10.95% 


Fine 


6-8 


3 


2.19% 


13.14% 


Medium 


8-12 


4 


2.92% 


16.06% 


Medium 


12-16 


4 


2.92% 


18.98% 


Coarse 


16-22 


7 


5.11% 


24.09% 


Coarse 


22-32 


3 


2.19% 


26.28% 


Very Coarse 


32-45 


6 


4.38% 


30.66% 


Very Coarse 


45-64 


7 


5.11% 


35.77% 


Small 


LU 

-I 

DQ 
DQ 
O 
O 


64-90 


14 


10.22% 


45.99% 


Small 


90 - 128 


9 


6.57% 


52.55% 


Large 


128 - 180 


19 


13.87% 


66.42% 


Large 


180 - 256 


12 


8.76% 


75.18% 


Small 


W 
01 
LU 
Q 

-I 
D 
O 
DQ 


256 - 362 


19 


13.87% 


89.05% 


Small 


362 - 512 


8 


5.84% 


94.89% 


Medium 


512 - 1024 




0.00% 


94.89% 


Large 


1024 - 2048 




0.00% 


94.89% 


Bedrock 


>2048 


7 


5.11% 


100.00% 


Total # Samples 






137 
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Sullivan Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




1.963-1.964 
23 Aug. 74 


3.855-3.856 

23 Aug. 74 


4.688-4.689 

23 Aug. 74 


6.877-6.878 
23 Aug. 74 


9.848-9.849 

23 Aug. 74 




Landform slope 


6 


6 


8 


2 


8 




Mass wasting 


3 


3 


6 


6 


12 




Debris j am potential 


4 


4 


4 


2 


2 




Vegetative bank protection 


3 


3 


6 


3 


9 




LOWER BANKS 














Channel capacity 


2 


2 


2 


2 


2 




Bank rock content 


2 


6 


2 


2 


4 




Obstructions/flow 
deflectors/sediment traps 


2 


4 


2 


4 


2 




Cutting 


12 


12 


4 


8 


16 




Deposition 


12 


12 


4 


8 


12 




BOTTOM 














Rock angularity 


2 


2 


3 


2 


2 




Brightness 


2 


2 


1 


2 


1 




Consolidat or particle pack 


2 


6 


6 


2 


2 




Bottom size distribution / 
percent stable materials 


8 


12 


12 


8 


4 




Scouring and deposition 


12 


18 


18 


12 


12 




Clinging aquatic 
vegetation 


3 


3 


4 


3 


3 




TOTALS 


75 


95 


82 


66 


91 





Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



o 

■ 
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Sullivan Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




3.653-3.961 
28 July 87 


3.961-6.903 
3 Aug. 87 


6.903-9.694 

4 Aug. 87 


9.694-10.249 
4 Aug. 87 


Upper Bridge 
22 Aug. 2002 


Below Quin. 
22 Aug. 2002 


Landform slope 


2 


2 


4 


4 


4 


2 


Mass wasting 


12 


12 


9 


9 


6 


12 


Debris j am potential 


5 


5 


4 


4 


4 


6 


Vegetative bank protection 


9 


9 


6 


9 


6 


9 


LOWER BANKS 














Channel capacity 


4 


4 


2 


2 


2 


3 


Bank rock content 


4 


4 


4 


4 


2 


2 


Obstructions/flow 
deflectors/sediment traps 


6 


6 


6 


4 


2 


4 


Cutting 


14 


14 


12 


8 


8 


12 


Deposition 


14 


14 


14 


12 


4 


12 


BOTTOM 














Rock angularity 


4 


4 


4 


2 


2 


2 


Brightness 


4 


4 


4 


2 


4 


4 


Consolidat or particle pack 


8 


8 


6 


4 


4 


4 


Bottom size distribution / 
percent stable materials 


12 


12 


12 


12 


4 


16 


Scouring and deposition 


24 


24 


18 


16 


12 


24 


Clinging aquatic vegetation 


4 


4 


4 


2 


3 


3 


TOTALS 


126 


126 


109 


94 


63 


115 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



81.8 Average Sullivan Cr. Pfankuch for 1974. 
113.0 Average Sullivan Cr. Pfankuch for 1987. 



Creek Tributaries Historic Pfan 


iuch Rating Com 


parison 








UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Slide Creek 

0.003-0.1 

23 Aug. 1974 


Slide Creek 

0.349-0.35 

23 Aug. 1974 


Connor Cr. 

0.0-0.1 

22 Aug. 1974 


Connor Cr. 
0.983-0.984 

22 Aug. 1974 


Connor Cr. 

0.0-0.849 

28 July 1987 


Landform slope 


6 


6 


2 


8 


4 


Mass wasting 


10 


6 


3 


9 


7 


Debris j am potential 


8 


4 


2 


6 


6 


Vegetative bank protection 


3 


3 


3 


3 


6 


LOWER BANKS 












Channel capacity 


1 


1 


2 


1 


2 


Bank rock content 


2 


2 


2 


2 


4 


Obstructions/flow 
deflectors/sediment traps 


6 


4 


4 


4 


4 


Cutting 


12 


12 


8 


12 


8 


Deposition 


8 


8 


8 


8 


12 


BOTTOM 












Rock angularity 


2 


3 


2 


2 


3 


Brightness 


1 


3 


1 


3 


3 


Consolidat or particle pack 


2 


4 


2 


2 


6 


Bottom size distribution / 
percent stable materials 


8 


8 


8 


8 


10 


Scouring and deposition 


12 


12 


12 


18 


12 


Clinging aquatic vegetation 


3 


3 


3 


3 


3 


TOTALS 


84 


79 


62 


89 


90 



> 
■o 
■o 

(D 

3 

a. 
X 

o 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Sullivan Creek Tributaries Historic Pfankuch Rating Comparison 



UPPER BANKS 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 


Stream 

segment 

Date 




Branch Cr. 
1.711-1.721 
22 Aug.1974 


Branch Cr. 

0.0-0.458 

28 July 1987 


Ball Cr. 
0.0-0.1 

21 Aug. 1974 


Ball Cr. 

1.023-1.024 

21 Aug. 1974 


Ball Cr. 

0.0-0.849 

28 July 1987 


Landform slope 


4 


5 


6 


8 


6 


Mass wasting 


6 


6 


6 


6 


6 


Debris j am potential 


4 


4 


6 


6 


5 


Vegetative bank protection 


3 


6 


3 


3 


6 


LOWER BANKS 












Channel capacity 


2 


2 


2 


2 


2 


Bank rock content 


4 


5 


2 


2 


4 


Obstructions/flow 
deflectors/sediment traps 


4 


4 


4 


4 


6 


Cutting 


12 


10 


8 


12 


9 


Deposition 


8 


12 


8 


8 


8 


BOTTOM 












Rock angularity 


2 


2 


3 


2 


2 


Brightness 


2 


3 


2 


3 


4 


Consolidat or particle pack 


2 


6 


4 


4 


5 


Bottom size distribution / 
percent stable materials 


8 


8 


8 


8 


12 


Scouring and deposition 


12 


18 


18 


18 


18 


Clinging aquatic 
vegetation 


3 


3 


4 


3 


3 


TOTALS 


76 


94 


84 


89 


96 



(A 



< 
3 

o 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 
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Sullivan Creek Below Quintonkian 
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Site Visit Forms 
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FIELD GUIDE FOR STREAM CLASSIFICATION 



Stream NAME: . 
Basin NAME: . 
Location: 



5:1 //f'y /!. n 



i ■(< =;- 



/ 



Drainage ARHA: , 



^j- C^^/J 



_SqMi. 



Twp: . 

Observers: 



. R3e:_ 



_Lang.^ 



is ' }.'>f»J l.f'. i~f f -fd C- ^ / -r ^lfy^ ' Date, ^ /.Py/: ^ 



Bankfull WIDTH ( Wt,.^; ] ]0^ 



Ft. 



WIDTH ol \.t\a £,^a.3tji chs/mal, 31 sanJJull staja aiavsion, in J riiH* ^^Ctlon. 



Msan DEPTH ( dbi,f)_ 



Mean 0£PTrf al 'ha 4lf»am onartfisl ifMa^^ia^lliin!, aI bar^'tfull sta;;}'! davaiidMl. 



Bnkfl. X-S2Ction AR3A [ A^^j) r^j^.i-fH sq.Ft. 

ARSA lif 'M<* Stn.im. channel croa-a-s-adlan, at banKftiH Jf^ij* alSv.iUgn, in a rlta iiCtisn. 



Width / Depth RrVriO ( W;,^, / d>..,) A'^,, Z^ 



BanJtfLill WIDTH dlvktfod by banScfOH m^an Q£PTH, in a r^mt sn^aom. 



Maximum D2PTH [ d^bkf) -5; 



Ft. 



Uluim'jiii dgptri of Ida bankfull GJiah-^ril -^ross-JiiCi'Ofl, or dtt'-uio* baP*«raFi in^ 

banki'iill sisga end Lha-wi^ u^Dvalion:!, in a i.i'A-i •i'i^i.'ion. 



WIDTH of Flood-Prone Area { Wr^^ ) ^Ql^^ Ft. 

tit}t WIDTH 1^ .Jla LUfrorniid, [fl.?a 121 'an ) _ _ _ 



5. (0 



Entrenchment Ratio ( Sr J 

The ra'fo ot i!EwJ';]ftJi'ia ar^Li WiOTH JEtf-JpiUI b^ baiife'ull cnamniil V^STH. V'^fa^^'^'ttiifi 



Channel Materials {pamcte ati** rn^Mj DnO ' mm 

saiT*j;!iJ''"nm iha ^n^nn^l :iyii'iVJ*H '^■s^v■^aL1l tns 3.inrifiy|A-i|iSsr.-]:fialwffg -tia kalians. 



Water Surface SLOP^ [ S } /, vC^ _ FUFt. 

Qiafiml siaoo ■ "ri^ auer 'lun' fw j iu.jJn iin-snjijim.ilfllj 2Q ■ 3il a-inniulli cnamnal widtrti 



Channsl SINUOSITV ( K ) . 



U:. 



S^ug^lty I5 3n IrJft* of n^nfid 33L'.9im, i|^:wnln»d inm 1 ri-i-tj gif si-'^im 'i"") n iSi/UriJ ay 



Stmim Zijpi )[ (^5"' 1(2 






%-R^ roL-Wia !\^ n '^- :E 4k .aL L-^ u^-c^^ a,C 



TA&LE 2. Laval 11 clossifijaton critarlQ, (field Form) 



- r. iT'T. 
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,.' ■" iTL 


■ ■■',■ 1 . -I ;Vj )■ ■- 

"traam Name "^ u.. 1 


Substrate DEQ/MDM 

1 1 V J io r. i^^-C. K-^ station 10 


Data ^/^>A'?^ 


i.ti ',?■ :f 


.(2 Visit Code $9-- C.>-t 1 P5r53nnel t6. ) d ^ 'f -'J / Sr K rTt ^ /^^ -^/ 'T^N '<^ i^ 




1 


/ 




Psbbl5 Count 




Particle Cateqory 


Size Catsgory 
(mm) 


Dot and Dash Count t - =3, "SI ^10 


Sum 


%3f Total 


Cum. Total 




SiiyClay 


'A 

> 


«; 1 




3 


-"^ 






S^nd 


1-2 


* ■ 


;i 


/. .^/5^.,> 






V-ary Fin^ 


5-4 












Fins 


4-S 












Fine 


6-3 


m 


\ 


.^D^'io 






Medium 


3-12 












M-idium 


12-15 












Cwrs? 


13-22 


n 


^ 


i'.i'^'^b 






C-oar5.» 


22-33 


* 4 


4 


J,3^> 






V=r>/ Coarse 


32-45 


n 


7 


5;^^; -3 






■/^o/ Cdirsa 


13-'5'1 


!3M' 


ai 


/7 ■■/ 






Small 


i 


64-90 


K M U . - 


37 


30.0- 






Small 


9r)-12!3 


Ml- 


13 


/on'^i 






Largs 


123-130 


a 


1 


5^,^"^^ 






Largs 


130-253 


M 


10 


^J^:^ 






Small 


o 

33 


233-332 


« 4 


H 


J,i% 






Small 


382-512 


■• 


■1 ■• 


u-^^i 






Medium 


512-1024 




3 . 


a^'"^^ 






Largs 


1024-2043 




' 








Badroclt 


>2013 












■ Toial # of Samples 


Ul 








\xjd 


■■■. l^VVL 
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Date: 



Waterbo dy: 
PersonnsI: 



Percent Fines 

Site Visft Coda; 



Sits: 









4glMP\00^f^:^>'A 



U 



■ 0d^ 







,30 n^ ^ 






5>f 



21" 



'in 




^0' c ^. fc& 









5 " 
5, 7=T 
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21.1.1.5 

STREAM DISCHARGE MEASUREMENT NOTES 



O.t.: ^/>> /f'> 



Site Visit Code: 



OT-'Ooi 






Width: 


:?^ F^ 


Area: 




Velocity: 




Gaac heiqht: 




Meter type: 


MMK m^BZ-wty 


Meter*: 


7 


No, of sections: 


ai 


Flow; 


%.3 rff 



Sample method {wading, tsblB, through ice, boat, ypEtream or downstream side of bridge); 
DistEnce from gage (ft. or mileE); above or below gage? 



"^ 



MLSSurement rpted excellent (2%), good (5%), fair (fi'jt), or poor (> 8%) bssed on following conditions: 



}^Ui-{U^r- riQ i/'.D f/j-nO^.t fi-f- fC'^ l^-o\(l. t'^S 



Comments: 



i-Si-t.'.u- ''.'* 1 ?j'' 



■v,-. \ .\'^l)i': r^^\ Kv -„.•■• f; 
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TOTAL DISCHARGE: 



Date: 


f!^>/ ^ ,?^ Site Visit Code: 0^ ' 


■^>^/ 




Wsterbody 


S,i ;)'V/V.n C l^-CC kL Site: 






Personnel: 


Lfitd !eiAJ I SL.hi-h/'/i ¥^ fT^i)C^ 









f^* Distance fforrj 

' -rnitiat poim;-'- 


. ^^ i.T'tpth _ . 


_~Veloc.it>' (Et, ■■' 
■■ -" ■pcirrt). ■. ■■- 


""•■■■■:""WiclEtl. 


. "VrtE 


■ , "DischErge ,'.'" 




/.s- 


<J-3 


/.^t 


2.7r 


.ens' 


.7? 




^ D 


i^.^' 


/.OC' 


i,r 


.L7S- 


.CKV' 




4.5- 


T>.is' 


/.(,& 


■ /.r 


. 5'^^ 


-92- 




i-.p 


<S,?< 


y.oi 


/.r 


. 37r 


.^1 




?.r 


o.^r 


2.34 


^r 


.S-2A- 


/,?3 




<^,D 


0. ('5' 


/.'/t 


/.s- 


.f7S' 


-Z.-^o 




/0,S- 


O.'fi^ 


;.o'/ 


AJ" 


l,5=" 


j^to 




/2.0 


(.Of 


O.Sf 


/.r 


i.rx 


i,HI 




(5-^ 


y.^- 


2.1^ 


/■r 


i.s- 


3.78 




Ji-.o 


M 


l-^Z 


/,r 


t.^ 


^. 5-ji; 




It-^ 


;. / 


2.7 5- 


;.r 


/.i,5- 


M, ^T7C 




/?-0 


/.^s' 


2,/? 


/S^ 


/.£» 


^{'lO^^'-; 




/ 1 . i" 


c,?^ 


■E-oM 


/.^ 


; -zc 


2H^.^ 




Xl,o 


0,7^ 


Z.lf 


/-r 


/,, /j:;^ 


3^^i??s 




22.^ 


[.o 


l.fi 


?-y 


/-JT 


?. 7J 




2'^.o 


/.M 


2-/3 


;.^ 


2W 


i^, f 7? 




2£.r 


/.I 


o.«7 


/,j" 


/.t.s' 


f.^/J-i"^ 




27.0 


J.' 


f.23 


/.r 


l.i,^ 


:?.0 3?r 




ze-> 


D.a 


f.22. 


/.i 


I.Zf 


(.'^(^4 




?o.^ 


&.'? 


O.iP^ 


/■i" 


l.7< 


o.-fCr 




sa.o 


<>-:i. 


c? . c 8 


;'^i__- 


^'1^1- 


O-OJ^t 


bJ — 


o> 


fTi _ 










NOTE: ^_^.:.— K^-.^.^-^?* 

First blarh is used to ftia* the banlt. 

Elegin meesurements from the left bsnk (determine left bsnt^ while looking downEtresm), 

Initial point Ie cften tht tape resding of the WEterlint & has no depthi or velocity to measure. 

II tfiis is the Cf.se, ttie lirst messuremenl is msde at the first point where there is adequate depth (at least O.Z ft) and j~/ £) ^ ~ 

measurable velocity. 

Tfie value for the "Distance from inltiat point" field is not necessariiy the tape resding. Make sure it is reflective of the true 
distance from the bank. 

If there is s sharp drop in water level near the tank, you must compensate for the discharge that is occurring near ihe bank. 
To dc so. you muEl insert a "dummy" value in the first "distance" blank. This vslue should be equal to the second value (i.e. 
the first measurement). 

At points where there is stacnert water or beck flow effects, begin and end measurements at the edge of where positive flow 

can be measured. 

Read depths on wading rod ignoring the "pile-up" effect of water on Ihe rod. 

Velocity is rneasuted 3t six-tenths depth from the water surface by moving the probe support so that the foot indicator marks 

25 to 30 cross-sections are adequate to reduce the level of error. 

Sections should be spaced so none contain more Ihan 10% of the flow, ideal measurements have less than 5% in a section. 






■jV hi." 



■. r. t,:. i^M'c.';^<.',rf- ^x.Hfv*^ :f,fi 



,:£'■ h..^^-- ft St' .' .'. : ;>.ll )A-.;>-:; i'-/, . . i;.,^,t^ IfAi 
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STREAM CLASSIFICATION SHEET 



P?te: 


1 1 ^X 1 ^ X^ Site Visit Code: ^^"C^-OJ 


Waterbody 


5n \ \t V rt O C <r-f -C K—' Site: 


Perscnnel: 


L^(i, l\ ii^ Isl. h .-*-£ i^ C"- j Ty )(. ^ 



Eievation: 


Rosgen Cl3SEific3t!on: 


EcorEgion": 


Drstnage Basin: 


Stream Order: 


Gradient": 


Depth: 


Aspect; 


Upstream Length""": 


Riparian Shading: 


Read density: 


Drainage Density"': 


Primarv Source of 
Water: 


Photograph Jlfs: 



"Ecoregion Ehould be determined by use of an Omernii< ecoregion map. 

"GradentEhCDld tt deiermined [or H* entire tf-ach Ireirg cjsesse-d End is measured in feet per mile. 

""Creinege der.sity i£ measured in niiles per acre upstrtam from site being assessed. 

* — Upstrearri ifci.cti-, is i meEEure from llie site tc thit FURTHEST point upstresm. 

For many of Kit tbcvt fcids. it will Lt nfccetisry tc- gel tti6 inforrristicn from, maps or other like sources. 

Determine perttnt lend use in the wBtershed: 
ConiBCl ConservMion Districts for information on land use. 



Dryland agriculture 




Irrigation 




Urban 




Grazing 




Feediots 




Mining -surface 




Minifig-subsLirface 




Timber harvest 




Other (explain): 









FerceriL land uifc sii&ulc be celern-iined for the entire watershed of the rlream reach being assessed. 



. ?:.>fiK 



/'i.v:'i.':l i? 



■ M- 



'iii. ,ii,.. V,.'/ 



*.l«»ft';.'»rf • 
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1 


POSSIBLE SC 

In the spate follcwing e 


JRCEE OF IMPAIRMENT 






EChspeeifit tenc! use, plssse commerl on possible sources ofimpairmenL 




' 


LAND USE 






^ 


Dryland crop 


[NJ 


A- 




Irrigated crop 


r\J 


k 




Grazing 


nj\N' 




Feedlots 


aJ 


k 




Mining-surface 


/\) A- ■ 




..iJnJng-Eubsurface 


t^\k 




Timber Harvest 


tRWcA^H-ii^c. V W/ Jeil^^'Xi.- 0^^ Q a.-t^.'^^ 




Urban 


x^\h 




Roads 


Tb ll^^S ^ W^rJt^^- nsa^.^ 




Natural 


.■M> - 


1 




then (explain): 






sii?.]; 


.,..: i-. ,• i .. ., .^\\ *.>jV. . . ■ iri.i f,n.i:'.'»-rt' f • ...■>•... -.fi'/ij r . 
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21.1.1.9 

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 



Dste: 



/S 



12>1 



£^ 



Site Visit Code: () '^ ' t^^i 



Waterbody < ij ) ) K ^ n Cr<t- ^ 



Site 



: ■jfc4<-^^-'Yj-^^»-L 



'i/Ji'Jd-HJ-Vr^ 



Personnel: t-^X l\ ai\) \ ^thtl> t At r I T~-4 ) C f^ 

FIecc- an "X" next to all that spply. Add e-Gditirr.E;! chservEtions in space provided for comments. 
RIPARIAN ZONE/INSTREAM FEATURES 



^ 



:^ 



Forest 

Field/Pasture 

Agricultural 

Residential 

Commercial ■ 

Rosds 

Industrial 

Other (Describe): 



Comments; 
LcceI Watershed Erosion: 

None 
Little 

Moderate 
Heavy 

Comments: 
Local Watershed NFS Pollution: 





No evidence 


.X 


Some potential sources 




Obvious sources 




Comments: 



Current estirMt^ stream width (m) 
Estimated stream width at bankfull (m) 



;1 Jl a 
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Estirn^MS stream depth: 

| Riffre<m} 

/ | pool (m) 



EsUnrfated strtem width at flood plain (m) 
Velocity (ft/s) 

Is there a dam present? (Y)es or (N)o 
Is the stream channelized? (Y)es or (N)o 
Comments: 

Canopy Cover: 



JL- 



Open 

Partly open 
Partiy shaded 
Sheded 



Comments; 



DIMENT/SUBSTRATE 

Sediment odors: 



v 


Normal 




Sewage 




Petroleum 




Chemical 




Anaerobic 




None 




Other (Describe): 




Comments 
Sediment oils: 


^ 


Absent 




Slight 




Moderate 




Profuse 



Comments: 
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:x 



Sediment deposits: 
Sludge 

Sawdust 

Psper fiber 
Sand 

Relic shells 
Other (Describe); 

Comments: 



^ 



^Are the undersides of stones which ere not deeply embedded black? {Y)es or (N)o 



ORGANIC SUBSTRATE COMPONENTS 



Substrate 
Type 


Characteristic 


% comp, in sampling area 


De ritus 


Sticks, wood, course 


-^ .6 •'V^ 


Muck-Mud 


Eisck, very fine orcsnic i fJ ^y & 



Comments: 



WATER QUALITY 

Stream Type 

Cold water 
Cool water 
Warm water 



^ 



Explain answer: 



K 



Water odors 

Normal 

Sewage 

Petroleum 

Chemical 

None 

Other (Describe): 



Comments: 



^ 



Water surface oils 

Slici< 
Sheen 
Globs 
Flecks 

None 



Comments: 



■i>'J. 71 X'-'-v 1 



'i. J>' 



.f';','''\/ :/,,[, it I .^.^'X/fi wV'V\-. ^-^^.>i)li^i^/?;,'*■ f' 



\\: ■•V^'{\-i' *, 
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21.1.1.4 

STREAM REACH ASSESSMENT FORM 



Dste: ^j??-j V-^ 



Site Visit Code: ^^ '^C 



Waterbody: ^i, / ) ) y /L ft ^ r./ < ^ " ^^^ fj/'^A^ J Bite: 



PHOTO/SLIDE rS: 



ANSWER ALL: N/R=UNABLE TO RECORD N/A=NOT APPLICABLE 

TYf-E "X" IN BOX NEXT TO DESCRIPTION THAT BEST FITS EACH CATEGORY 

{'i) Predominftnt vE-getsticn R tendscspe charscterisv'cs in the watershed beyond the 
immediate riparian zone: 

Perennial vegeteticn, flat to roUlng landscape 

Perennial ve gets lien, rDllJng to steep landscape 

Mixed ptrt-nnisl VEjietetlcn t snriui.1 crcpE. flat to rolling landscape 

Cropland, roflmg to steep landscape 

Comments: 



v^ 



(2} Meanders: 

Slight meandering-relatively straight channel with only occasionat curves. 

Travel length is basically the same as the straight line distance 

Mc'derate meandering— easy, cir^dual bends in the channel path 

Extreme meEndc-rlng-travel length of flow is greriter than tv^icE the straight line distance 

Comments: 



^^ 



(3) Flood flow width: 

Flocds are confined in narrow esnycn with width less than twice that of channel 
Floods confined tc a flew width of 2-3 times the width of the channel 
Floods are unconfined and spill out onto flat va[|ey bottom 



;>< 



Comments: 



(4) Gradient 

Steep - Conttnuous rapids 

Moflerjitt - AllernBting rspiris, riffles find smooth surfaced rtach^s 

Gradual - Smocth &urfacErd rtachts with occasional riffles 

Fist -Very rsre disruptions in smccth Hat surface of stream 

Comments: 



.2< 



•''/"-■, 



V r.r .. 



:':'('fii,,ir 
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T. Average width of riparisn zone 

{> 90 ft wide) 

Varies from 15 to SO ft 
"-15 ft) 
parian zone absent 

Comments (e.g. 

pottntiEl): 



^16-20 
^^ 11-15 



6-10 

1-5 



S.Compteteness ofvegetstivn in the ripBrian zone 
(Any vegetation functiDning to maintain the bank) 

Riparian zone int^ict wjtfjout breaks in vegetation 
Breajts occurrins intermittently. 

PreakF frequent with scmf gullies, and scars every 100 - 150 ft 

reeply scarred with sttifc htf dc Litiinc snd cully formation all along reach 

)e thf re evidence of tedlrrient frcm the upper watershed oi lifEitian area reaching the stream 

channel? 





Ifi-ZO 


// 


11-15 
6-10 




1-5 



I | (Y)esof(N)o 



if yes, please describe: 



Comments: 



3. Charsctaristlcs of the Riparian vegetstion 

Diversity of perennial plant species refiects potential for site; Pen^e growth; good plant vigor and age 

diversity " [^1E-20 

'rproxiTT.atply BW, of mptuTe plant Erctries f resent; plant vigor stable, density of growth mostly open ^^ 
sy to walk through) 
_ .tie rivt:rt:it>' in porennial plant species, and/or aoe cf trees; plants scattered; vigor poor 
rite is dominated by annual fcibs and weeds; few perennial or climax plants present 



11-15 

1-S 



Comments; 



4. Wic'rh/Depth rstio. The point where high flow normally reaches on the bsrjk & is most easily determined 
on strsigM channel sectivns where the "sccurpd' chsnne! meetsjMe "pernisnenf vegetation. Look for 
chsrscteristics svch ss terracing, scil changes (rock 1o soil), pa^enc^/etsence of vegetation or debris 



Width/depth ratio <B 

Width/depth ratio B to 15 . 

Width/depth ratio 15 to 25 

Width/depth r;itic > 25 cr stream is channelized or channel is sri incised quilv 



10-12 
7-3 
4-« 
1-3 



Comments: 



S.Channel stability/bar formation 

Little or nc channel instability resulting from sedimBnt accumulation 

Stme grsvel bars of rroarse stcnes and weil-washed debris present, little silt 

Point bars enlarging by gravel, sand and/or silt, new bars forming 
""hannel divided into braids or stream Is channelized 

Comments: 



10-12 
7-9 
4-6 
1-3 



K:. 
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e.Bsnk erosion 

LiWe rr rjcrie Evident, hsnks appcsr stable Entf are hf-td firmly by vsgetstion 

ErcBlon r/ccurrinij Ein ECimt outride btsTiris anri thE.finEl cDnEtricticiru;; ncn-troding hanks jrtsble 

EroBior common on most outside bends Brief channel constrictibris 

Erosion predominsnton entire channel (straight Eections, inside and outside bends, etc.) 

Comments: 




(Answer ONE, either 7a. OR 7b.) 

7a. Struam bottom - (Fcr Fes ( nicving/Riffls dominated stresms) 

Stony fcottoni cf severs! si::cE psci'ed tcpether, interstices obvious 

Stony bottom easily moved, with little silt 

Bottom of silt, ersvel and sand, stable ir places 

Unifonrj bctrcm of sand ai.d silt locEtly held tccether, stony substrate absent 

Tb. Stream bcricrTj •■ (For Slew moving/Pool dominated stresms) 

MIyti're cf subs'trrle materials with gravel £nd firm Band prevalent: vascuSsr rcct m:atE and submerged 

vegetfition common 

Mixture cf Ecft ESsnd, mud or cEay; mud may be dominant; some vascular root mats and submerged 

vegetation present 

/.II i!-.ud or clay, cir channeli?.ed with sand tottom: tittle cr no submerged vegetation 

Hardpsn clay or bt?drocl4; no vasvCiJlar roct mat or submerged ve£retstion 

Comments; 



8a. RifflE/pooI spacinr; - (For Frist moving/Riffle dominated streams} 

Dittrnct. occurring at inter^/als of £-7x stream width 

Irregularty spaced, 8-1 5x stream width 

Long pools separating shcrt riffles, mKSnricrs absent, 16-25x stream width 

Meanders and rlffles/poois absent or stream ohannelj:^ed, >2Sx stream width 

Bb. Riffle/pool characteristics - (For Slow moving/Pool dominated streams} 

Even miJf of deep^ shallowr, large and small pools 
Majority cf fjools largp and deep, very few shallow pools 
Shstlcw pools mere prevalent than deep pools 
Majority cf pools small and shallow or pods absent 

Comments: 



a:? 



e-20 

11-1S 
1-S 



I 1 1 E-20 





11-15 




E-1D 




1-5 



11-15 



6-10 
1-5 



16-20 
11-15 
6-10 
1-5 



S.Aquatic plant growth 

Ncl apparent, tut recks cr other siihmfrgtd objects feel slippery 

In sr^iatl patches or along channel edges 

In large patches or discontinuous mats 

t/pts ccver bottf m {hy|-f.r.c nrichfd ccndilions) cr plants not apparent and recks not slippery (stream 

devoid of algae because of toxic conditions) 

Comments: 



M 



10-12 

7-9 

4^ 



□ 1-3 



W.Turbidity 

Clear 

Slightly off color 
Cpaquem (can see through) 
Cloudy (can't see through) 

Color: 



^ 



10-12 
7-9 

4-e 

1-3 



il'V* 



v\<- 



:,'j-./'r-!,i|f;v!n 



:;.Hf'M\ii 



!(-<*^"'!..~i ■ 
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Is r^in or njncff influencing turbidHy levels today? 


^(Y)es or (N)o 




Comments: 






. W3 f er surface oils 






None 

Slight 


^ 


10-12 
7-9 




Moderate 




4-E 




Severe 


h-3 




(Pl6<,6 'X" next to all that apply) 






Slick: 






Sheen: 






Flecks: 






{Please describe}: 






Comments: 






■<.2. f-f.rU.rh'ls other than sediment on Channel bottom (e.g. kvn or aluminum oxides, 






calcium csrbcnate) 






None 


J^ 


10-12 




Slight 




7-9 




Moderate 




4-6 




Severe 




1.3 




State color: 






Comments; 






13, Salinization 






None evident 


Z3,10-12 




Fvidence of Kelinity is present in the vuHterKhpd, but no £?lt trL-E;tE cbservect in or near the stream 


^7-3 




Miner fviftente of EElts in or near the $.trcam. Plant diversity msy be reduced or dominated by salt 






tolerant species 


4-E 




Esl! cruris ccn:nion in or near the stream or on stream banks. Vegetation may be severely reduced due 




to salt 


^1-3 




Comments: 






14. Water odor 








None 


/r^ 


>10-12 


Slight 




7-9 




Moderate 




4-S 




Strong 




1-3 




Describe odor: 






Sewage; 






Retro Eeurn: 






Chemical: 






Natural: 






Other: 






' ^ 






Comments: 












1 
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No apparent less ( Irrlsation return flow may be sopplementinc base flow) 
Wettr IciKs riMJtK&lile. however fltjv* are adtquatt to support attuHtic organisms 
FicwsuppcnK Eqijstic cirsanisr.is, but habitat, especially rifflt-E, is drastically reciucfCJ 
Channel nsy ha dry or flow lov^ erkC-LiCjh tc preclude or severely impair aquatic organiETiis 

Are irrigation diversion or return structures present? 
Comments: 



m 



10-12 
7-9 

4-B 
1-3 



^\7\ <y)^s°n- 



16. Amount offish cover (Relative % of reach with seme type offish cover) 

Extensive (> 50%) 

Moderate (25-50%) 

Sparse (■= 25'A) 

/.t:f ent or "choking" vegetation oriJy 

Fi^li qovtr tyf fc5--(F') prestnt, fC) common, {A) abundant, (N) none 

Undercut banlts: 
anging vegetatif 

Deep pools: Q, 

jgsWoocty Debris: (^ 

Eculders: /^ 

Rootwads: A 

Lquatic Vegetation; /P 



10-12 
7-9 

4-fi 
1-3 



inlis: (P 
ition:(2, 



Other: 



Additional 

Comments: 



TCTAL MAXIMUM COMPARED TO MAXIMUM POSSIBLE: 
%TOTAL: -^ ^ ^ 



g^^D 



C7-10D%=Non*-impaired; FuJIy supporting 
PC-f'fi^^tMon-Injpsirfcd; FuHy supporting, fcut threatened 
71-7S%=Minor impalmicnt; Partially supportirig 
55-7D7c-ModEri=te- TmFBirment; Partially suppprting 
0-5A%=Eevere impalnnent; ^Jon-suppo^tlng 

TOTAL MAXIMUM COMPARED TO REFERENCE STREAM: 

Totgl Value: Note: Data should be compared to reference cor^dition. 

Reference Stream Value: 



k 



JlFfittr v^tLie tf rcfcrencE stream in order to compare results from stream 
being assessed. 



\> r5%=Fully supporting 

fCi-76%-p3rtially supporting 
< 50%=Non'SuppDrting 



(„v 



fK.* 



j« /.'*.' 



\-i-i 
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U.S. CEFARTMeWT OF AGRICULTURE Momana 

NATURAL RESOURCEE CONSERVATION SERVICE 12'200D 

RIPARIAN AESEESMEMT WORKSHEET 

Name 01 Stream; Jt*. 1 1 > v a. o Cr-H-^-J^ EjBtion ID d^- C^qI 



ID Tfcsm/Observers: 
Lenottn of Reach: 






Question 1, Stream Incisement: 

t = ciiennel stable, no Bciive downcirtting occuirinB; old downcutttng apparent t>ul 8 new, stable riparian area has 
■otn K d wiihiri ttit ihc it to thannel. There is ptrrennisl rip&riari vfcfietation will esieblished in the riparian area. (Stage 1 
and 5, Echumrri's model) 

5 = channel has evidence of eld downtutiine Hist hss begun Etatjillzing, vegetation is tiegtnning to establish, even at 
the base of the falling bands, solid disturbance evident. [Stage 4). 

4 = small headcut, in early stage, is present, Immfcdifctt- action may prevent furlfier degradation <early Stage 2). 

2 t unstable, channel incised, actively wtdenlng, limited new riparian area/flood plain, floodplain not well vegetated. 
The vegelElicn that is pitsenl is mainly pioneer species. Banh failure is common. (Stage 3) 

= cl-ennel deeply incised, resembling e gully, little or no riparian area, active dcwncutting is clearly occurring. Only 
occBsioti&l or rare fiood events access the flood plain. Tributaries will also exhibit dcwncuHing/headcuts, (Stage 2) 

7/ie pmspta. cfitctivt: hmdcuts shoM nesrty aiweys Aeep the streain reach from being rated sustainable. 
Actual Score: ' Potential Score: CJ 



Comments 



Question 2, Percent cf Etresmlmnks with Active Lateral Cutting: 
6 = the lateral bank erosion is in balance with the stream and its setting 
4 = there is s minimal amount of aaive laieiai bank erosion occurring 
2 = there is a moderate amount of active lateral bank erosion occumng 
= there is excessive lateral bank erosion occurring 

Actual Score; <g^ Fotentia) Score: tf' 



Comments 



Question 3, Ttie Etreain is in f-.iil<ince with the Water arid Ecdiment Being Supplied by ttie Watershed: 

E = the stream exhibrts nc e>cess sediment/tedlced deposition, sediment occurs on point bars and other locations as 
would be expected in a stable, dynamic system 

A - sediment clogged gravel's arc apparent in riffles or pods, or other evidence of excess sediment apparent 

2 = mid-cttannel bars are common 

D = stream is biaided (except naturally occurring braided systems), having at least 3 active channels 

Actual Score: ^ Potential Score: fc? 



Comments 



1 



.]. l! '(i'V;;:,.,. {'^\' iX^K ril .W. ;?■''.; .J iV' ■'>" ,ii( '■■ (.i'.ffr.-. S .\..'-Jn':. :..'A '^ •.?:*( ^ !m i'". ,i- 1; .'- fc-i;'\(- 
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Question 4, Sufficient Stiil Prtisent tc Hold Water [ind Act as a Rooting l^edium: 
3 = more than 85% oflhe rip&risn area with sufficient scil Ic hoW weler and set as a rooting medium 
2 = 65% to 85% of ttie riparian area with sufficient soli to tiold water and act as a rooting medium 
: - S5% tt 65% cf the rip&rian ares witfj sufficient soil te hold water end ad ss s rooting medium 
■ 2r-% or ieEE of the rif arlsri sit-s with fLifTicient soil tc hrikl water end act as a rooting medium 



"-KfclLial Score: ^^T? Potential Score: 



Comments 



Question 6, Percent of Streambank wrtti Vegetation having a Deep, Binding Rootmass: (see Appendix [for 
stability ratintfs for most riparian, and other, species) 

6 = more then EP% of the Etreambarik comprfeeri of plant sp edts with deep, binding root meEEes 

4 = eD% tc 60% of the Elresmbank comprfeed of plant species with deep, binding root masses 

2 = 30% to 6C% cf the Etreambank comprised of plant species with deep binding root masses 

= les? than 3C% cf the slreembantt comprised of plant species with deep binding root masses 

Actual Score: ^ J^ Potentis! Score: _^ 



Comments 



■estion 6, Weeds : 
Nc noiious weeds are present 
2 = D-1% of the riparian area has noxious weeds 
1 = 1%.£% Of the riparisr4 arts has noxious weeds 
= cvei £>% of the riparian area has noxious weeds 

Actual Store: t_J5> Potential Score: ■ 5 



Comments 



Question 7, Disturfianct-C. iT.ed Undesirable Plants: 

3 = 1% or less of the riparian srea has undesirable plants 
7 = !%-£% of the riparian area has undesirable plants 
1 = £%-1C% of the riperian srsa has undesirable plants 
e over 10% of the riparian area has undesirable plants 

Actual Score: ^3 Potential Score: /^ 



iments 



«,;tft<s<f.t •■I. <-'.^:^ \ .•J^-' •.?.««.•: -V.'^J.. j .■■ II -/i' 
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nc potential for woody species) 

e = pll sge cliiif-ei of neiive woody riparian species present (see table. Fig 2) 

C = one age class of native woody riparian species clearly absent, all others well represented. For sites witti potential 
lor tree-F and shrubr., there ti isy be onr- ayp- r.tass of each abrtnl. Cften, (1 will t* the midd'e sge grc«up(s) that is (are) 
tecltitiQ. Hbvrny rrifeture individuate and a younti ape class pres'ent indicate pntenlial for recovery. 

4 =two age classes of nafive riparian shrutjs and/or two age classes of riparian trees clearly absent, ottier^s) well 
leprEsenied, oritie stand is comprised of mainly mature, decadent or dead plants ^ 

2 ~ disturbance Induced, {i.e., faciiltattve, f&cuHBtive upland sperief such sf rc^ e, or sncwberry) or non-riparian 
species dominate. Re>evalua1e Question 1, incisement, if this has happened. 

s seme woody species present (MD°/t ct>vt-r), LlfI tierl:at,f-Mis Ej*citE dcmliiale (at this point, the srte potential 
Eliould be re-evafuated tc er.sure that H iifis pctential for wocdy vfcQetation). OR, the site has at least 5% cover of 
Russian olive and/or salt cedar 



Actual Score: 



Comments 



•^ 



Fotential Score: 



^ 



Question S, Utilisation of Trees and Shrubs; (Note; Skip this queslicn if ttie riparian area has no potential tor 
woody species) 

4 '^ 0-5% of the available second ycai and elder stents are browsed 

3 = £%-25% of the available second yetr and older stems are browsed 

2 = 26%'£0% ot the available second year and older stems are browsed. 

1 = more than 5D% of the available second year and elder stems art browsed. Mcny ct the shrubs have eithei a 
'clubbed' grovrth form, or they are high-lined or umbrella shaped. 

= there is ncliceable use (IDVt oi mctt) of unpalalable and normally unused woody species. 
^\ Potential Score: '^ 



Actual Score: 



Comments 



Ouestfon ID, f?iparianAWetland Vegetative Cover in the Riparian Area/Floodplain and Etreambank: 

S = EE% ot more of the riparianMetiand plant cover has a stability rating >_ 6 
E = 76%-E5% of ttie riparian/wetland plant cover has a stability rating >_ 6 
A - ^^^k'lVk of the riparianMetiand plant cover has a stability rating >_ 6 
2 ' ££%-££% of the riparian/wetland plant cover has a stability rating >_6 
D = less 1hr,n 5£7e of the riparianAvetiand plant cover has a stability rating >_ 6 

Actual Eccre: Q Potential Score: £$ 



Comments 



\ 7^ ^ 



A 



•T^ 



-I r^. I.J, 



T7 
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Ouestion 11, Riparian Area/Floodplain CharecleriEtlcs are Adequate to Dissipate Energy and Trap Sediment. 

6 ^ active flood or overflew chEnnfiE, terot- rtrk, ci wcsidy msterisl pref errt and edequsle 1p dissipate energy and trap 

sedimftnt. There is little surfstt- fitsion and r.r. evidf-nce pf king, c.[>n1inucus ercisitriat sresE on floodplain/riparian 
'-'t-B cr slreambsrjl'-, Thert are nt hesdcirts wlifcrc feither ovftrljjiid flc-w end/ct floDd channel flews return to the main 

rt/Ck and/or woody materiel is presenl, but generally of insufticienl sjje 1c disEip&1e energy. Some sediment 
"Trapping ctcurring. Otcationfel evidence of surface ercsicn. Geneislly nol seveie enough to have developed 

2 = ingdeqiiate rock and/or woody mtleriel sveilsbte fordissipatipn of energy or sediment tfapping. There is surface 
erosion (sctiurin^j] end occasional headcuts where overland flows or flood channel flows return to the main channel. 

D s ripstian ares/floodftein IscMng any cif ihese attribirtE's: 1;sdeqListe flopd or overflow clisrinels, 2) large rock, or 3) 
woody maJerial suiteble for energy dtslpalion end sediment trapping. Erosional arc ar ere long and continuous, 
Leckinfi vegetslion or subslrsle rr.Eteiials sdequste to resist further erosion. Furtece erosion is obvious on the 
■TlooOplain/ripsrian arce. Headcuts are present fhst have the potential to create meander cut-offs, 



Actual Score: 



Comments 



^ 



Pcilenlial Score: 



STREAM/PROJECT: 



"'lESTION 1: ~tl2 
ESTION 2: ^M 
-^^itJEETtON S: [j li/ 
OUEETIC'N 4: 3 ' 5 
DUEETICN t: ~ji^ 
CUESTICN 6: jj^i 



SUMMARY 



REACH t.t: 



DATE: 



Actual Score 



CLirETlCN E: ; 
OLlESTi&N S; ,.. 
OUESTION 10: 
QUESTION 11: t'I'J 



■f ' 



Stream Incisement 

Leteial Cutting 

Stieam Eelsnce 

Eufficienl Soil 

Root mass 

Vk'eeds 

Undesirable Plants 

Woody Species rstablishment 

Erowse Utilization 

Fif.srisn.Wetlend Vesefative Covet ' 

Riparian Ar{:a/Flrccipl£in CharacteriJti» ' 

Total 



Possible 

Points 
0,2.4, 6, S 
0,2.4.6 
0. 2,4,6_ 
N7 A, 0, 1,2, 3 
r w, 0, 2,4.6 
0,1,2,3 
0, 1.2,3 
"N /A, 0,2, 4,6, 
" N/A, 0, 1,2,3, 4 
'n /A, D, 2, 4,6, 
N/A, D, 2, 4, 6 



Potential 



icore 



Potential Score for mrst Fcctrock or Boulder streams 
(questions 1, 2, 3. 6, 7, 11) 

Foteritial Score for most low energy "E" streams 
(questions 1 -7, 10, 11) 

RATING: = ^cli;^lfcore X10D^% rating 

Potential Score 

£0-100% = SUST ARABLE 

50-80% = AT RISK 

LESS THAN 50% = NOT SUSTAINABLE 

* Only in certain, specific srlustions can both of these receive an "N/A". 



#DIW01 



61 



(32) 



(49) 


























8 





4 


8 





□ 
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Sufjplt'iTiental QuestiDns fo WRCS RipBrian Assessment Worksheet 

Th6 scorE for these questions does net hsue sn effect on the rating abowe. 

Note: Answers to the^e qutMktiE ntusi consider the pcttntiBl ottht stream. 

Question 12. Fisht^ries Hat^itat / Stream Complexity 

8 = Abundant deep pools, wtody detrJE, c'verhenginQ vepetation, boulders, foot weds, Btid/cr aqufilit vegetation 

6 = Fish habitat is common (see above), ~ 

•? = i-isti habitat is nclicf-pMv reduced. Mrft [Tr!f fiii- shallow andtof v^oricy dehris, ovtrhatif ing vegetation, boulders, 
root WBd$ 8nd/or aquatic vegetation are of limited supply, 

2 =■ Pools and hsbrtst feBtures art sparse or non-existtnt or there are fish barriers, 
D = There is rot enough wsterto support a fishery 

t\l/A = Etresm type wculd not su(.f/on e fishery under natural condilions 

Actual Score: ^ Potential Score: Co 

Comments 

Question 13. Solar Radiation 

6 = More than 7S% cf the stream reach Is adequately shaded by vegetation. 

4 = £D-75% clthe stream reach does riot have adequate shajling or the water temperature is probably elevated by 

3 = Approxirriatc-'ly ^f-SD'/t of the slre&TTp does not have adequate shade. 

C = IWcre \\\ir.n Tfi'i t/Ttl.c i-Vxi-vit n f ct, d(.i-S rot have adequf.tt sliaric ty v( ^etalior, oi tlie water tempferaturfe is 
prob&bty drastically altered by irrigBlion, etc. 



y^lUr/--:"/ 


^^ <ie^€-'^.C:'r/ ^.t^,^ 


r.,uyy\ -i' "--f ^■r^e.lZi-'vi^ 


/^' ^ 


- ■■■,/^-3'V*'.A..-?S 


/ 



Actual Score: f Potential Score: fc? 



Comments 



Question 14. Algae grovrth / Nutrients 
6 = Atgae not apparent. RocJ;e are slippery. 

4 = in small patches or along channel edge 

2 = in large patches or discontinuous mats 

D 5- tiflais ccver bcllom (hyper enriched conditions) or pisnts not apparent and rocks not slippery (toxic conditions) 

N/A = No mater 

Actual Score: Ifi Potentiai Score: fc? 



Comments 



«*p»« 
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Oiit.t.tifiii 15. Ewlace dIIe, turbidity, Ealiniititicn, precipitEnIs en stream bottom and/or water odor 
6 = none 

4 = Slight 
2 = Moderate 
Extensive 
N/A = No water 



Actusl EtLne; ^^p Fotenlia! Score: (.^ 



Comments 



Question 16, Eacl*-ria 

A K llifeit sre no i^nown snthropogenic sources of bacteria 

2 = Likely sourtfcs of bacteria ere preferil Wertewaler or ct ncenltt.led livestock cperstions are the most common 

D =^ FeedlDts sre common or rsw sewage Is entering the stream 

Actiisl Score; 



^■f/' ' Potential Score: / 



Comments ___„^ _^ / '^I'Ci.-'^L'p^./^'O-t 



istion 17. Macrcinvertebrates 

i = Tilt Etrti&f:i t;f5 Ej ficfiltliy find divt-Tfic community of nxcroinvtirtebrctc;!;, Etreatn riffles usually have an 
atwndsncE of msy fiies, caddis flies and/or stone flies. 

2 - Tlis stream is dominsted Sy pollution tolerant taxe such as fly and midge larva. 
= Wlacrolnvertebrates are rare or absent 

N/A - Stream reacfi is ephemeral 



Aetua) Score; 



Comments 



M Potential Score: ^f 



■J r._ 
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WUBEtion "lo^ iriiyetiiuD ririH<^>-^=» ^fAs&K&Ei uumii^ L^tink^ef lyw nuw pem/us ui yvv lucy ii*^t*u iv i\i^ijtiv iut;iaiiy ^uuul 

this. EvaluBit ffteris frem de-watering or frittr-bssin transfer of weler.) 
t - There aie no notitesble impecls from irrigation 

e = CtiEngti in flew rfsulting from irrigaticm piectices are noticealjit, liowever flows are adecjuste to suppori aquatic 
organisrrts. 

4 = Flows Euppcn equaiit oryanisniS, t-ui lifibiJ&t, t-jpfcislly riff(-:-s an- drssticeJIy leduced or impscted. 
2 = Tlifc flow is low enough to severely impair aquatic organisms 
C - All of the water has heer dtwrlect from the stream 
N/A - Stream reach is ephemeral. 



Actual Score: 



Comments 



d7. 



Potential Score: 



<C5 



// 



,■; -^-..-^f^-O -:g»_-/^v9">i 



Question 19. La nduse activities - Sources 

E = Lsnduse practices do not appesr to significB fitly impact water quality or the riparian vegetation. Any impacts that 
occur appear to be natural. 

C - Tliert: eitsorat, j-i^.r.f-o'-iciipfccl Ircm lariCJuse activities such ^r grsjing, trj'l&nc; sgricLitlure, irrigstion, feedlots, 
mininQ,(lihibfcrJi6u^VinSr^*ar\, roads, etc. 

c, = Impacts from lendiirt aclivilier are ctvicus and occur fhrcugfioul most of 1h(: stream rt-ach. For example, there 
aie obvious siatis. of humsn induced erosion, saline seeps or overyrartng within the watershed. 

2 = Landuse inipacis ate sioriific&n! end \wif tf pre sd. Visual observation and ptioto documentation would provioe 
overwhelming evidence that the streami is impaired. 

D = Land use imparts ere sr intn'sivf H.e.f me streEin-. ties lost most of its natural features. The stream does not 
eppear to 5c capsble to support most forms of aquatic life 



Actual Score: 



Comments 



Total Actiisl 



RATING 



h 



Potential £ CO re: 



A 



:=-^ 



Total 
Potential 



Total Potential 



X 10D 



"iV 



sDivrai 



■'; L 


U/i 


/o 


^fjl, 


H 


ijji 


\^ 


^y 


lit 


V^l 






OVERALL RATING 



(Total NRC F AticBl + Total MT Supplernenl Actual) x1 00 

(Total NRCe Potential + TctBl WIT Supplement Potential) 



*DIV/0! 



75-100% = SUSTAINABLE 

50-75% = AT RISK 

LESS THAN 60% = NOT SUSTAINABLE 



^5^ 



Updated 4,'ZDOZ 



wmm 



■'^. 
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AQUATiC PLANT FIELD SHEET 



Date: ^J^y ip^ Site Visit Cod e: Q ^ ' ^^- ^ ^ 

Waterbody S l> ) K V A > -■. t V< < ¥-■■ Si te: 6 . ,i^-ifi<<6' (^''I'y ^'1--2i^-^-^-^-^^ 



Purposed The purpose or completing this fcirm is to estimate the percent of wetted substrates st the 
satnplinci sitf covcrtd by each of the major cKtecjcrieB of aqusitit plsnts, tc record the relative 
amount of accumulatt'cl growth iri each catfgory, and to note the Qe-ncral cclor and condition of 
plants in each category. This informnticn will help tD describe the heBttti snd productivity of the 
aquatic ecosystem, dtjfine nuisance aquatic plant protileiriE, identify pctential sources and causes of 
pollution, and document cbanaes in the piant community overtime. 



Type of plant 
grcwth 


Cover (%) 


Amount of 
growth 


Color 


Condition 


MicrcBlgae 


1^< 


l^U. 






Macros Igse 


\ o. 


VMk 


r-i. 




Messes 











Macrophytes 


D 








Bsre substrate 


y-^ 








Total 


100% 









Substrates present (please rank): 
rock: / 



wood: 


^ 


sediment: 


J2 


othier (list): 


1) 


2) 


3) 


4) 


5) 



ilf-s„ , 



■')l4 



/ . I 



"l\]f-u 



,t ( Ki 
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ExFlangfion and Definitions 

Cover; CEtimr^tE Ihe perctrrt of wettecf SLitstftfe fcres cclciit&r ty each cf the piEnt cslegories iisied. and 

"He ptrctrt sres thel is not cclonized by any plants (EfiE Pare Substrate, cverlegf). Also, rank the types of 

bElrstes thfci f.-rt available for cclonizBtion by plants (1 = substrate sccDunlins for the most area, etc.), 

AniDont Record the relative smcur.i of plant growth in Bscti category as being light, moderate, or heavy. 
Light grov/lh bsrely nvtrs tfie st.'l slrfc!fc sirrfece snrt if net inmediEtely evident. Heavy growth exiencs 
sln-iOSt to the water surface or beyond. MDderate growth is iniermEdi&te between light grovulh and heavy 
growth. 

Cr^lcir: The cclcrs cf sqtjfetic plants sre dues to their iderility and to the he<ellh of aqustic ecosystems. Plant 
colors n-sy spsn the spcotrurr. cf hues in the rsinbow (see Microalgae telcw). Record the predominant 
color of the pisnts in each of the categories present. 

Condition; Aquatic plants gc fhrcuch seEsonal cycles of growth, maturity, and decay. The condition of a 
plant or group of pIsntE will indictle the stage cf this Eeas.ong] cycle. Growing plants show new growth and 
bright colors. IWature plants are Isrger but have more subdued coicrE because of age, epiphytes and 
sediment c'epcsits. Decaying plants displsy s less of both pigmeniEtion and physical integrity. Enter 
growing, mature, or decaying. i 

MicroBlgae: Microalgae are microscopic eloae appearing es pigmented accumulations attached to or 
resting upon submeroed surfaces. This category ccmmcniy includes diatom "Elim,es" and films of green, 
blue-green, or euglenoid algae in depcsiticnal eress. Cclcrs may range through shades of yellow, red, 
brown, green, tlue and Hack. Included here are sccumulations of "sewage fungus" (tan-gray) below sources 
of organic pcliuficn, "yellcw bey" (yellcw-orange) below mine edits, and iron bacteria (orange-brown) in 
groundwater seeps and springs. 

""acrostgae: Macroalgae are macroscopic slgae whose individual plants or colonies are visible to the 
sided eye, Mscroalcae may be free-fleet in g. or they may be attached to or resting upon submerged 
-irorfaces. E;carr,ples of mscrc^lgae include filamentous growth forms {ClBdophora, Spimgyra, Ulothrix), 
plant-like alg^e with leaf-like structures (C/jsra, metis), compact round or flattened colonies {Nostoc, 
Rivulsria). gelatinous messes {Chselcphora, Tefrespora ). and shcrt, tubular strands {Lemanea ). Color is 
highly variable, as it is with the microalgae. 

Moss: Messes are primitive plants that are intermediate in complexity between algse and higher plants. 
Mosses are comimon in ccld-water habitats in western Montana. Mosses are typically green in color; the 
Shade of green varies with plant vigor and the amount of sediment accumulation. 

Hflacrophytes; Microphytes or "higher plants" are distinguished from algse and mosses by their larger size 
and by the presence of true leaves, rccts end flowers. Rooted macrophytes typically colonize areas of 
sediment depcsition. Microphytes may be free-flcating (duckweed), submergent (pondweed), or emergent 
(cattails, bulrush, water lily). 

Bare Substrate; Substrates may be void of plant growth because of tosdc or sterile conditions or because of 

recently secured or unstable sulzstrates. Rocks in mountain lakes and streams may appear to be barren at 
first glance, but closet e>!8minatlon often reveals a very thin film of diatoms (microalgae) that feels slippery or 
slimy to the touch. Similarly, nearshore sediment deposits that have not been disturbed for several days will 
usually develop a film of microslgse. Examine these substrates closely. 



.A.A. -f : - • ■. .: .■ .-, li. 
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21,1,1.12 

MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FOR^f| 



RIFFLE/RUN PREVALENCE 



Dale: ?./??- I t^ 



Site Visit Cede: 



0?'t^t\ 



Watert:cdy* 



iLuAnXjCd-C-^^L. 



Pr-rsonnei: 



Uj y/i huJ }5c^r*^-Af^ j^-^j i c 



HABITAT 
PARAWltTER 



1A. RjtfJc CevelcpmenL 



UXL 



IE. BEnthJc SubMf&le 



2. EmbtOElv<:lnt^&& 



:22z: 



3. Channel AlttrKtion 
(chanhL'IrZBtion, 



i^s: 



4, ^cdimtnt Dcpcsition 



OPTIMAL 



WeH'Crvcfonf'c: ritflo3 rffffr as Wiiip 
of streaffit 



/&>toy 



SUP-OFTIMAL 



bul length 1esf th&h tv^'d 



MARGINAL 



1^«f?Lic«-ci riffle urea Lhat 
iii nol as wide &i strEam 
S jts length less than twc 
tirres width ► 



POOR 



Riffles virluaJly non- 
existent 



piverfti- Ei;bt>tr{»[t' cicnitr;;:!tEid by 
tohbla. 



Subttrattj dt^itrm witTi 
ahiLrnc^ent cctitilt^ hut 
tit^(l;rc£h, bculder&, fine 
gravel, or sand prevalent 



:^z 



tvl^imiw doriiEri&iec! by 

bedrock, b^fuFcTtfs, fiend^ 
oc sjtt; cobhbe present. 



Mc^rpiorhOus fine gravel, 
ssrtcE^ silt or bedrock 
substrate. 



Grzvel, cctibit, nr bculper panicles 
ere betv-^tiiT D-^£% surrcuridtd by 
fine fitd'iment (p£<nlcat¥ ]e^$ ttian 
6.35 mm 1.2 S^J' 



Gravel;, ccbble, or 
bctikclEir fififiiclf^s are 
teh^^t-ri 25-60 *A 
ELJircuriitie^ ty fine 
secF|m«nt. 



11-15 



Gf?ivpI, cDhble, or 
hcriilder ptrticlea. are 
be Iwuen 50-75 Vi 
swrrcurided by fine 
sediment. 



E-10 



Gravel, ccbble, or 
tfiLiEt^er particles arc 
ever 75% surraunded by 

fine sediment. 



Chanrel i!F]:tri>tier;s stM:nl or 
fTjnimaf; j&trciim piftttm sfipsr-entSy in 
natural state. 






Scihfe C^^&nneli::&!iDn 
presents u&ueily in aress 
of crctEinge, etc. 
EvideriE^e of p^st 
alterations (beFofc past 
20 years) may be resent, 
but iHcfe TfitenL channel 
alttration is not present 



Nt-Vv iimbinknit-nts 
prcstnt en bsth banks; 
ac-ECA crtheslrcAm 
rf^acK channe]iz(>cS ft 
disrupte<^ 



B^nKs short d whth 
gabion or cement^ aver 
S0% of the stream reach 
channetized £■ di&ruptefj. 



Lit^Ee or no enlargement Df bars £ 
k'E'S than 5^^ df the bottom affected 
by sedimenE dc'pcsttion. 



£omt n'Gw Jncmaee in 
t^r forn-tatfon, mnstly 
froim cc-firipe gravel:; 5- 
3DV» of the botiam 
afftctcd; sHght 
dcpDSiti&n in paoils. 



( •'^•ij J 



Moderate dtpcsition of 
nevv gr&vel, coarse sand 
on eld & new bars; 2fi- 
SCi% df the bcttom 
effected; sediment 
deposits St obstructions, 
cOnfitrtcTions, S htnds; 
niodtrate deposition in 
poQl$ pr^v^lent 



Heavy deposits of fine 
malefJBl. increased bar 
development; more than 
BQ"/* pf the honom 
changing frequently; 
pools almost absent dut 
to Substantial sediment 
deposit! an. 



Uyl/yf^.^_ 



li/^y^ iMx^-n,:^ ^ 



s±. 






at. 



■.■.„v> 



ifYC-^ri.t .•!• ;i- -^-.c-A //';•« ■"'!*;■(* ^'(.-iij- .. !,</(■.'', 
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5. ChiBnn&J Flow Status 



7^ 



I 



eich Lpn^) NClfc.: 

TE'L&rinine Left cr right 

side whtie fprmg 



1. &^nh V^ut-iriticn 

bank) KCTE: rtMnuce 

secret }Dr btiriLral crtps 

& wtftCE whilch CD net 

hcild spiJ wpll |«.Q, 



a. Vtciew-itrt Zone Wrflth 
t^cDftt esch sirie] 



WsH^r f?!i£ iii'tttlfv. ch^nn^i^ mfnJmel 
amC'i;ni cl t^iT^^,^1 substrstE 
expcii^ed. 



WMfrfOlf. ; ',J% cl [fie 
I: &n;TI(>vi channel: * 2£^ 



V.'filET filli ;5*75% of the 
l-K^eHcw channel; riffJE 

txpofpd. 



E'lO 



Very littJf i^f-IeF in 

chann*l, a mostly 
present tis sE^nding 

pDOtS. 



0^5 



pctrnlFal lor iL'lurt \ rcMtms. 



3' 



RIghil &ide 



i^ 



Cmui 6f */i- t'J I'll' FE'Esnibank surf-'-crj; 
tcviTiid by ^tabili^rn^ ^'txi'l^.ticnT 
vtCiPtati^^e fiifirurvTkjn fr.iniirrFJ cr not 
t'^tffrnt; ?1rrrt-tt HlF pTpntt. Bllr-w-^'fl to 
grcwnPUrfpliy. 



R. 



l^igM Side 



7 



anffet^ucnt, irrr.iill Brtfes cf 



Mttersttly L-r^tsblc; 

rF.pdftrsTc frrqtitncy & 
Ei7P pf ert^fJcfi*! ^rtcis; 
up \L 60% of bBTiks in 
it-JiCh have Ercsilctn- hich 
trosjcn fieternti&t ^\ix'm% 
high flew. 



Unstable: nifiny eroded 
Bress; "raw" aieas 
frequent along strarght 
scc^tions i^ bends; 
obvlQUfi bank ^loughSng;^ 
60^100% p( bsnks have 
tropic n scars on 



0-2 



Comni^nts: 



Average; 



^ 



t:f vrrpe ty VL'^ttallpn; 
dipruption evicnint^ bui 
hpt ftfleciing Jl-U plant 
grrv.th pricntbl lo any 

OreaE extent: riip'r tfi*n 

hblghT&vPC^enL 



cc-wtFtcf in ^.ftt'tslton; 

ei-sTur'Ticii tiivicus; 

fift1Ch*'^ XA tsri- soil or 
cSt'SiMi' crtr'f/ti? 
uogEtatioji ccmiTLDn; Ip%5 
then Dne-h@ll ai pcilentia) 

plant htighi remaining. 



Less ih&ni SOli dI Iht 
(trg^mtianH surfaces 
co^^i^red by vtgrtation; 
cjltnzsive disrupt'DH oF 
Vt'tje ta If on ; Vegetetion 
removed to 1 incfvij'S or 

IPSS. 
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Right Si 



id. ^ 



eiSatKd 201)0 



^^_ 
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SUBSTRATE DE( 


:^/MDM 


Sullivan Lower 








Count 


% of Total 


Cum. Total 


Silt /Clay 




< 1 


3 


2.48% 


2.48% 


Sand 




1-2 


2 


1.65% 


4.13% 


Very Fine 


w 

-1 

LU 

> 
< 

o 


2-4 




0.00% 


4.13% 


Fine 


4-6 




0.00% 


4.13% 


Fine 


6-8 


1 


0.83% 


4.96% 


Medium 


8- 12 




0.00% 


4.96% 


Medium 


12-16 




0.00% 


4.96% 


Coarse 


16-22 


8 


6.61% 


11.57% 


Coarse 


22-32 


4 


3.31% 


14.88% 


Very Coarse 


32-45 


7 


5.79% 


20.66% 


Very Coarse 


45-64 


21 


17.36% 


38.02% 


Small 


w 

LU 

-1 

DQ 
DQ 
O 
O 


64-90 


37 


30.58% 


68.60% 


Small 


90 - 128 


13 


10.74% 


79.34% 


Large 


128 - 180 


7 


5.79% 


85.12% 


Large 


180 - 256 


10 


8.26% 


93.39% 


Small 


Qc: 

LU 
Q 

-I 
D 
O 
DQ 


256 - 362 


4 


3.31% 


96.69% 


Small 


362 - 512 


1 


0.83% 


97.52% 


Medium 


512 - 1024 


3 


2.48% 


100.00% 


Large 


1024 - 2048 




0.00% 


100.00% 


Bedrock 


>2048 




0.00% 


100.00% 


Total # Samples 






121 
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Quintonkin Creek Historic Pfankuch Rating Comparison 



UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 


Str.segment 
Date 




0.025-0.125 
23 Aug. 74 


3.702-3.703 
23 Aug. 74 


5.388-5.389 

24 Aug. 74 


6.368-6.369 

24 Aug. 74 


6.654-6.655 

24 Aug. 74 


Landform slope 


8 


6 


6 


8 


6 


Mass wasting 


6 


10 


3 


9 


10 


Debris j am potential 


4 


6 


6 


6 


4 


Vegetative bank protection 


3 


3 


3 


3 


3 


LOWER BANKS 












Channel capacity 


1 


2 


1 


1 


2 


Bank rock content 


2 


2 


2 


2 


2 


Obstructions/flow 
deflectors/sediment traps 


2 


4 


2 


4 


2 


Cutting 


4 


12 


4 


12 


4 


Deposition 


4 


8 


4 


8 


8 


BOTTOM 












Rock angularity 


3 


3 


2 


2 


4 


Brightness 


1 


3 


3 


3 


3 


Consolidat or particle pack 


6 


4 


2 


4 


4 


Bottom size distribution / 
percent stable materials 


12 


8 


12 


8 


8 


Scouring and deposition 


18 


12 


12 


12 


18 


Clinging aquatic 
vegetation 


3 


2 


3 


4 


2 


TOTALS 


77 


85 


65 


86 


80 



(A 



< 
3 

O 

n 
n 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



> 
■o 
■o 
n 

3 

a 

X 

o 



Quintonkin Creek Historic 



mch Rating Comparison 






UPPER BANKS 


Str.segment 
Date 


Str.segment 
Date 




5.388-5.389 
27 July 1979 


6.368-6.369 
27 July 1979 


Landform slope 


6 


6 


Mass wasting 


3 


6 


Debris j am potential 


4 


2 


Vegetative bank protection 


6 


6 


LOWER BANKS 






Channel capacity 


1 


1 


Bank rock content 


2 


2 


Obstructions/flow 
deflectors/sediment traps 


2 


2 


Cutting 


4 


4 


Deposition 


8 


8 


BOTTOM 






Rock angularity 


2 


2 


Brightness 


1 


1 


Consolidat or particle pack 


2 


4 


Bottom size distribution / 
percent stable materials 


4 


8 


Scouring and deposition 


6 


6 


Clinging aquatic vegetation 


2 


2 


TOTALS 


53 


60 



> 
■o 
■o 

(D 

3 

a. 
X 

o 



Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor 



78.6 Average for Quintonkin Cr. 1974. 
56.5 Average for Quintonkin Cr. 1979. 
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